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Description 

SYNTHETIC ANTIGEN FOR THE DETECTION OF AIDS-RELATED DISEASE 
BACKGROUND OF THE INVENTION 

5 

Field of the Invention 

With the discovery that the diseases called lymphadenopathy syndrome and acquired immune deficiency 
disease (AIDS) are caused by an Infectious retrovirus designated lymphadenopathy virus (LAV), human T-cell 
lymphotropic virus-Ill (HTLV-III), AIDS-related virus (ARV), or Immune deficiency-associated virus (IDAV), 
10 there has become an immediate need to be able to detect potential vectors of the disease, such as blood from 
diseased individuals, which may be employed for transfusions or from which specific blood factors may be 
isolated. 

To detect potential vectors of the disease, it Is necessary to have viral proteins and/or antibodies to such 
proteins. Because of the hazards associated with growing the LAV/HTLV-III retrovirus, there is significant 
15 interest in establishing means for obtaining the viral proteins or their immunologic equivalents, which means 
do not necessitate handling large volumes of live, potentially Infectious virus. In choosing alternatives, one 
must be concerned with the fact that the viruses have been reported to be highly polymorphic, frequently 
changing as the retrovirus is passaged. 

20 Brief Description of the Relevant Literature 

The various antigens of the retrovirus are described by Saxinger et al., Science (1985) 227:1036-1038. See 
also Gallo et a!., Ibid, (1984) 224:500; Sarangadharn et al., ibid. 224:506; Barre-Sinoussi et ah, ibid. (1983) 
220*868; Montagnier et al., in Human T-Cell Leukemia/Lymphoma Virus , Gallo, Essex, Gross, eds. (Cold Spring 
Harbor Laboratory, Cold Spring Harbor, New York), 1984, p. 363. These may include, but are not limited to. p13. 

25 p18 p25 p36 gp43, p55, gp65, gp110, etc., where the numbers may differ depending upon the reporter. 
Hopp and Woods, Proc. Natl. Acad. Sci. USA (1981) 78:3824, described criteria for selecting peptides as 
potential epitopes of polypeptides based on , their relative hydrophilicity. In one study employing these criteria, 
a 12-amino acid peptide was synthesized that bound 9o/o of antibodies elicited by the native protein (Hopp, 
Molec. Immunol. (1981) 18:869). In general, Hopp/Woods criteria have been shown not to have a high 

30 predictive value. Furthermore, epitopes have been demonstrated which are not hydrophilic (Kazim et ah, 
Blochem. J. (1982) 203:201). Other studies of polypeptide antigenicity include Green et al., Cell (1982) 28:477, 
where peptides weTeemployed which elicited antibodies, which antibodies were capable of binding to the 
native protein, while conversely antibodies which were elicited by the native protein failed to bind the peptides, 
and Trainer et al., Nature (1984) 312:127, whose results with myohaemerythrin paralleled those of Green et al. 

35 The complete nucleotide sequence of LAV is reported by Wain-Hobson et al., Cell (1 985) 40:9. The complete 
sequence for HTLV-III is reported by Muesing et al., Nature (1985) 313:450, while the complete sequence for 
ARV is reported by Sanchez-Pescadoret a}.. Science (1985) 227:484. All three viruses exhibit substantial 
nucleotide homology and are similar with respect to morphology, cytopathotogy, requirements for optimum 
reverse transcriptase activity, and at least some antigenic properties (Levy et a}., Science (1984) 225:840; 

40 Shupbach et al. f Science (1984) 224:503), and hence should be considered Isolates of the same virus. See 
also, Changetk rscience (1985) 228:93. Based on these and other data the Human Retrovirus Subcommittee 
of the International Committee on the Taxonomy of Viruses has proposed the name Human Immuno-def iciency 
Virus (HIV) for this group of closely related viruses (Science (1986) 232:697). This designation will be used 
within this application. 
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SUMMARY OF THE INVENTION 

Peptide sequences capable of immunologically mimicking proteins encoded in the gbl and gag regions of 
the HIV retrovirus are provided as reagents for use in the screening of blood and blood products for prior 
exposure to the retrovirus. The peptides are at least 5 amino acids in length and can be used in various specific 
50 binding assays for the detection of antibodies to HIV virus, for the detection of HIV antigens, or as 
immunogens. 

DESCRIPTION OF THE SPECIFIC EMBODIMENTS 

' For the purpose of this disclosure, a virus is considered to be the same as or equivalent to HIV if It 
55 substantially fulfills the following criteria: , 

(a) The virus is tropic for T-lymphocytes. especially T-helper cells (CD4+, according to the international 
nomenclature defined in Bernard et al., eds. Leucocyte Typing , New York: Springer Verlag, 1984); 

(b) The virus is cytopathic for infected CD4+ cells (rather than transforming, as are HTLV-I and -II) ; 

(c) The virus encodes an RNA-dependent DNA polymerase (reverse transcriptase) which is 
60 Mg 2 +-dependent (optimum concentration 5mM), has a pH optimum of 7.8, is not inhibitable by 

actinomycin D, and can employ oligo(dT) 1 2-1 a as a primer for reverse transcription from its 3' LTR ; 

(d) The virus bands in a sucrose gradient at a density of approximately 1 .16; 

(e) The virus can be labeled with [ 3 H]-uridine ; 
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(f) The virus is substantially cross-reactive immunologically with the proteins encoded by the gag, env, 
and gol regions of HIV; and ' 

(g) The virus shares substantial nucleotide homology (approximately 75-100%) and amino acid 
sequence homolgy (approximately 75-100%) with LAV or HTLV-III. 

Novel peptides are provided which immunologically mimic proteins encoded by the HIV retrovirus, 5 
particularly proteins encoded by the gol region of the viral genome. To accommodate strain-to-strain 
variations among different isolates, adjustments for conservative substitutions, and selection among the 
alternatives where non-conservative substitutions are involved, may be made. These peptides can be used 
individually or together for detection .of the virus or of antibodies to the virus in a physiological sample. 
Depending upon the nature of the test protocol, the peptides may be labeled or unlabeled, bound to a solid w 
surface, conjugated to a carrier or other compounds, or the like. 

The peptides of interest will be derived from the peptides encoded by the gol and gag regions. These 
peptides will be primarily derived from p31 of the gol region and from p25 of the gag region. These peptides will 
be given Roman numerals and will also be given numerical designations, which are arbitrarily associated with 
the manner in which they were produced, in this application. Of particular interest is the coding region 15 
extending from about base pair (bp) 4265 to bp 4519, particularly from about bp 4265 to bp 4399 and from bp 
4385 to bp 4519, including a shorter segment from bp 4430 to bp 4519. Also, the coding region extending from 
about bp 897 to bp 986 is of particular interest. (Numbering according to Wain-Hobson et al., supra .) 

The peptides of interest will include at least 5, sometimes 6 ? sometimes 8, sometimes 12, usually fewer than 
about 50, more usually fewer than about 35, and preferably fewer than about 25 amino acids included within a 20 
sequence coded for by the HIV retrovirus. In each instance, desirably the oligopeptide will be as small as 
possible while still maintaining substantially all of the sensitivity of the larger peptide. In some instances it may 
be desirable to join two or more oligopeptides which are non-overlapping to form a single peptide structure or 
to use them as individual peptides at the same time, which separately or together provide equivalent sensitivity 
to the parent. 25 

The peptide may be modified by introducing conservative or non-conservative substitutions in the peptides, 
usually fewer than 20 number percent, more usually fewer than 10 number percent of the amino acids being 
exchanged. In those situations where regions are found to be polymorphic, it may be desirable to vary one or 
more particular amino acids to more effectively mimic the differing epitopes of the different retroviral strains. 

It should be understood that the polypeptides employed in the subject invention need not be identical to any 30 
particular HIV polypeptide sequence, so long as the subject compounds are able to provide for immunological 
competition with proteins of at least one of the strains of the HIV retrovirus. Therefore, the subject 
polypeptides may be subject to various changes, such as insertions, deletions, and substitutions, either 
conservative or non-conservative, where such changes might provide for certain advantages in their use. By 
conservative substitutions is intended substitutions within groups such as gly, ala; val, He, leu; asp, glu; asn, 35 
gin; ser, thr; lys, arg; phe, tyr; and norleu, met. Usually, the sequence will not differ by more than 20% from the 
sequence of at least one strain of an HIV retrovirus except where additional amino acids may be added at 
either terminus for the purpose of providing an "arm" by which the peptides of this invention may be 
conveniently Immobilized. The arms will usually be at least 1 amino acid and may be 50 or more amino acids, 
more often 1 to 10 amino acids, in length. 40 

In addition, one or two amino acids may be added to the termini of an oligopeptide or peptide to provide for 
ease of linking of peptides one to another, for coupling to a support or larger peptide, for reasons to be 
discussed subsequently, for modifying the physical or chemical properties of the peptide or oligopeptide, or 
the like. 

Amino acids such as tyrosine, cysteine, lysine, glutamic or aspartic acid, or the like may be introduced at the 45 
C- or N-terminus of the peptide or oligopeptide to provide for a useful functionality for linking. Cysteine is 
particularly preferred to facilitate covalent coupling to other peptides or to form polymers by oxidation. 
Combinations of cysteine with intervening amino acid spacers are also useful. For example, two cysteine 
residues can be separated by one or more a-amino acid residues having a single side chain containing no 
more than four carbon atoms (small size being desired to avoid interference with coupling reactions). Glycine 50 
residues are preferred for this reason, particularly one to three glycine residues between amino acids added to 
facilitate coupling. Cysteine residues are particularly useful in forming network polymers by oxidation. In such 
cases it is preferred to have at least three cysteine residues present in the molecules being linked, preferably 
by utilizing cysteine residues added to the terminal portions of the peptides. 

In addition, the peptide or oligopeptide sequences may differ from the natural sequence by the sequence 55 
being modified by terminal -NH2 acyiation, e.g., acetylation, or thioglycolic acid amidation, terminal-carboxy 
amidation, e.g., with ammonia or methylamine, to provide sites for linking to a support or other molecule. 

The peptides and oligopeptides of interest will now be considered. Peptide I (126) encoded in the region bp 
4265 to bp 4399 will have the following amino acid sequence, where oligopeptides included within the following 
sequence will include linear epitopes within such sequence: eo 
(I) (126) 

Y-Gln-Val-Arg-Asp-Gln-Ala-Glu-His-Leu-Lys-Thr-Ala-Val-Gln-Met-Ala-Vai-Phe-lle-His-Asn-Phe-Lys-Arg-Lys- 
Gly-Gly-lle-Gly-Gly-Tyr-Ser-Ala-Gly-Glu-Arg-ile-Val-Asp-lle-lle-Ala-Thr-Asp-lle-X-Z 

wherein X and Y are optionally present and when present represent amino acids that facilitate covalent 
coupling of the peptide to a protein carrier or other peptide or polymerization through an added cysteine 65 
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residue by oxidation. Z indicates that the carboxy terminal amino acid is present as either a free carboxy or as 
an amide. When X and Y are present, a preferred embodiment exists when X and Y independently represent 
one or more cysteine or a combination of one or more cysteine with spacer amino acids. Preferred spacer 
amino acids are cc-amino acid residues having a single side chain containing no more than four carbon atoms. 
Glycine Is a particularly preferred spacer. Preferred peptides for use in oxidative polymerization are those in 
which X and Y together represent at least three cysteine residues. When two cysteine residues are present at 
the same end of the peptide, a preferred embodiment exists when the cysteine residues are separated by from 
one to three spacer amino acid residues, preferably glycine. 

Preferably, this peptide will have no more than about 45 amino acids encoded by the HIV genome. 

The next peptide II (123) will be encoded by the region extending from about bp 4385 to bp 4519 and will 
have the following sequence, where oligopeptides included within the following sequence will include linear 
epitopes within such sequence: 

Y^-A^a-Th^ 
f Asp^er-Arg-Asp-Pro-Leu-Trp-Lys-G^ 

wherein the amino terminal Y and the carboxy terminal X-Z have been defined previously. 

Also if interest is the oligopeptide lla: 
(lla) (124) 

Y4.ys-lle-Gln-Asn-Phe-Arg-Val-Tyr-^ 
) Trp-Lys-Gly-Glu-Gly-Ala-X-Z 

wherein X, Y, and Z have been defined previously. 

For the gag region peptide III (158) will be encoded by the region extending from about bp 897 to bp 986 and 
will have the following sequence, where oligopeptides included within the following sequence will include 
linear opitopes within such sequence: 

Y^euSsn-Thr-Va^^ 
Asp-Arg-Va!-His-Pro-X-Z 

wherein X, Y, and Z have been defined previously. , 
Of particular interest is the use of the mercaptan group of cysteines or thioglycolic acids used for acylatmg 

0 terminal amino groups or the like for linking two of the peptides or oligopeptides or combinations thereof by a 
disulfide linkage or a longer linkage. To achieve this, compounds may be employed having bis-haloacetyl 
groups, nitroarylhalides, or the like, where the reagents are specific for thio groups. Thus, the linking between 
the two mercapto groups of the different peptides or oliopeptides may be a single bond or a linking group of at 
least 2, usually at least 4, and not more than about 16, usually not more than about 14 carbon atoms. 

35 The subject peptides may be employed linked to a soluble macromolecular (e.g., £5kDaI) carrier. 
Conveniently, the carrier may be a poly(amino acid), either naturally occurring or synthetic, to which antibodies 
are unlikely to be encountered in human serum. Illustrative polypeptides include poiy-L-lysine, bovine serum 
albumin, keyhole limpet hemocyanin, bovine gamma globulin, etc. The choice is primarily one of convenience 
and availability. ■ 

40 With such conjugates, there will be at least one molecule of at least one subject peptide per macromolecuie 
and not more than about 1 per 0<5kDal, usually not more than about 1 per 2kDal of the macromolecuie. One or 
more different peptides may be linked to the same macromolecuie. 

The manner of linking is conventional, employing such reagents as £-maleimidobenzoic acid, 
p-methyidithlobenzoic acid, maleic acid anhydride, succinic acid anhydride, giutaraidehyde, etc. The linkage 

45 may occur at the N-terminus. Oterminus or at a site Intermediate to the ends of the molecule. The subject 
peptide may be derivatized by linking, may be linked while bound to a support, or the like. 

The compounds may be employed as labeled or unlabeled compounds depending upon their use. (By label 
is intended a molecule which provides, directly or indirectly, a detectable signal.) Various labels may be 
employed, such as radionuclides, enzymes, fluoresces, chemiluminescers, enzyme substrates, cofactors or 

50 inhibitors, particles, e.g., magnetic particles, combinations of ligands and receptors, e.g., biotin and avidin, or 
the like. In addition, the polypeptides may be modified in a variety of ways for binding to a surface, e.g., 
microtiter plate, glass beads, chromatographic surface, e.g., paper, cellulose, silica gel, or the like. The 
particular manner in which the polypeptides are joined to another compound or surface is conventional and 
finds ample illustration in the literature. See, for example, U.S. Patent Nos. 4,371 ,515; 4,487,715; and patents 

55 cited therein. 

Various assay protocols may be employed for detecting the presence of either antibodies to retroviral 
proteins or retroviral proteins themselves. Of particular interest is using the peptide as the labeled reagent, 
where the label allows for a detectable signal, or binding the peptide, either directly or indirectly to a surface, 
where antibody to the peptide In the sample will become bound to the peptide on the surface. The presence of 

60 human antibody bound to the peptide can then be detected by employing a xenogeneic antibody specific for 
human immunoglobulin, normally both human IgM and IgC, or a labeled protein specific for immune 
complexes, e.g.. Rf factor or S. aureus protein A. 

Various heterogeneous protocols may be employed, either competitive or non-competitive. Peptide may be 
bound to a surface or support ("support*) and labeled antibody allowed to compete with antibody in the 

65 sample for the limited amount of bound peptide. The amount of label bound to the support would be related to 
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the amount of competitive antibody in the sample. 

Antibody could be bound to the support and the sample combined with labeled peptide. After contact of the 
reaction mixture with the bound antibody, the amount of label bound to the support would relate to the amount 
of cognate antibody in the sample. 

Xenogeneic anti-human antibody, e.g., antibodies to the F c of IgG and IgM (immunoglobulins), could be 5 
bound to a support. The sample would be contacted with the immunoglobulins and labeled peptide, whereby 
the amount of labeled peptide bound to the support would be indicative of the presence of the cognate 
antibodies. 

Alternatively, homogeneous assays can be employed where the peptide is bound to an enzyme, fluorescer, 
or other label, where the binding of antibody to the peptide results in being able to discriminate between the 10 
label involved with a specific binding pair complex and label which is not involved in the complex. For assays 
involving such techniques, see for example U.S. patent Nos. 3,817,837; 3,850,752; 3,901,654; 3,935,074; 
3,984,533; 3,996,345; 4,034,074; and 4,098,876, whose disclosures are incorporated herein by reference. 

As an illustration of the subject invention the subject peptides may be conjugated to a fluorescent molecule, 
such as fluorescein, rhodamine or umbelliferone. Various techniques may be used for detecting complex 15 
formation with antibodies, e.g., fluorescence polarization. In this assay the fluorescence polarization is 
different between complexed and uncomplexed peptide conjugate. Apparatuses are available for measuring 
changes in fluorescence polarization, e.g., TDx supplied by Abbott Laboratories, Chicago, Illinois. 

Illustrative of an assay technique is the use of sample container, e.g., microtiter-plate wells, where the 
subject polypeptides or conjugates thereof are adhered to the container bottom and/or walls either covalentry 20 
or non-covalently. The sample, normally human blood or serum diluted in an appropriately buffered medium, is 
added to the container and a sufficient time allowed for complex formation between the polypeptide (s) and any 
cognate antibodies in the sample. The supernatant is removed and the container washed to remove 
non-specifically bound proteins. 

A labeled specific binding protein which specifically binds to the complex is employed for detection. To the 25 
container may be added xenogeneic antisera to human immunoglobulin, particularly anti(humari IgM and IgG) 
in an appropriately buffered medium. The xenogeneic antisera wiil normally be labeled with a detectable label, 
e.g., radionuclide or enzyme. Instead of antisera, proteins specific for the immune complex may be employed, 
e.g., S. aureus protein A. The label may then be detected. For example, with an enzyme, after removal of 
non-specifically bound enzyme label, a developer solution is added. The developer solution will contain an 30 
enzyme substrate and possibly enzyme cofactors, chromogens, etc., which, upon reaction, provide a colored 
or fluorescent product which may be detected colorimetrically or fluorimetrically, respectively. 

The peptides can be prepared in a wide variety of ways. The peptides, because of their relatively short size, 
may be synthesized in solution or on a solid support in accordance with conventional techniques. Various 
automatic synthesizers are commercially available today and can be used in accordance with known protocols. 35 
See, for example, Stewart and Young, Solid Phase Peptide Synthesis, 2nd ed M Pierce Chemical Co., 1984; and 
Tarn et ah. J. Am. Chem. Soc. (1983) 105:6442. 

Alternatively, hybrid DNA technology may be employed where a synthetic gene may be prepared by 
employing single strands which code for the polypeptide or substantially complementary strands thereof, 
where the single strands overlap and can be brought together In an annealing medium so as to hybirdize. The 40 
hybridized strands may then be ligated to form the complete gene, and, by choice of appropriate termini, the 
gene may be inserted into expression vectors, which are readily available today. See, for example, Maniatis et 
al., Molecular Cloning, A Laboratory Manual, CSH, Cold Spring Harbor Laboratory, 1982. Or, the region of the 
viral genome coding for the peptide may be cloned by conventional recombinant DNA techniques and 
expressed (see Maniatis, supra ). 45 

DNA coding sequences which may be used for expressing the peptides include the following: 

I 

(TGT GGA GGA TGT) CAG GTA AGA GAT CAG GCT GAA CAT CTT AAG ACA GCA GTA CAA ATG GCA GTA 
TTC ATC CAC AAT TTT AAA AGA AAA GGG GGG ATT GGG GGG TAC AGT GCA GGG GAA AGA ATA GTA 
GAC ATA ATA GCA ACA GAC ATA (TGT); 50 
II 

(TGT GGA GGA TGT) ATA GCA ACA GAC ATA CAA ACT AAA GAA TTA CAA AAA CAA ATT ACA AAA ATT 
CAA AAT TTT CGG GTT TAT TAC AGG GAC AGC AGA GAT CCA CTT TGG AAA GGA CCA GCA AAG CTC 
CTC TGG AAA GGT GAA GGG GCA (TGT). 

ill 55 
CTA AAC ACA GTG GGG GGA CAT CAA GCA GCC ATG CAA ATG TTA AAA GAG ACC ATC AAT GAG GAA 
GCT GCA GAA TGG GAT AGA GTG CAT CCA (TGT) 

Fragments from these sequences may be employed for expression of peptide fragments, conservative base 
changes can be made, where the modified codon(s) code for the same amino acid(s), or non-conservative 
changes in the coding sequence may be made, where the resulting amino acid may be a conservative or 60 
non-conservative change in the amino acid sequence, which was discussed previously. 

The coding sequence may be extended at either the 5'- or 3MermInus or both termini to extend the peptide, 
while retaining its epitopic site. The extension may provide for an arm for linking, e.g., to a label, such as an 
enzyme, for joining two or all of the peptides together in the same chain, for providing antigenic activity, or the 
like. 65 
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For expression the coding sequence will be provided with start and stop codons, promoter and terminator 
regions and usually a replication system to provide an expression vector for expression in a cellular host. e.g.. 
prokarvotlc or eukaryotic, bacterial, yeast, mammal, etc. 

The sequences by themselves, fragments thereof, or larger sequences, usually at least 15 bases preferably 
5 at least 18 bases, may be used as probes for detection of retroviral RNA or proviral DNA. Numerous 
techniques are described, such as the Grunstein-Hogness technique. Southern technk|ue Northern 
technique, dot-blot. Improvements thereon, as well as other methodology. See. for example, WO 83/02277 and 

Berent et'al- Blotechnlques (1985) 3:208. „ . u«, *,« hl™. 

Conveniently, the polypeptides may be prepared as fused proteins, where the polypeptide may be the N-or 

10 C-terminus of the fused polypeptide. The resulting fused protein could be used directly by itself as the reagent 
or the subject polypeptide may be cleaved from all or a portion of the remaining sequence of the fused protein. 
With a polypeptide where there are no internal methionines, by introducing a methionine at the fusion site, the 
polypeptide may be cleaved employing cyanogen bromide. Where there is an internal methionine, it would be 
necessary to provide for a proteolytic cleavage site. e.g.. poly-lysine and/or -arginine or combinations thereof. 

15 orthe Internal methionine could be substituted by an amino acid such as leucine and an N-termlnal methionine 
added for cyanogen bromide cleavage. A wide variety of proteases, including dipeptidases. are well known, 
and the appropriate processing signal could be introduced at the proper site. The processing signal may have 
tandem repeats so as to Insure cleavage, since the presence of one or more extraneous amino acids will not 
Interfere with the utility of the subject polypeptides. 

20 Depending upon the nature of the assay, the physiological sample, e.g.. saliva, blood, plasma, or serum, may 
be oretreated by dilution into an assay medium, which will usually be an aqueous buffered medium employing 
one of a variety of buffers, such as phosphate, tris, or the like. A preferred diluent Is blotto (2.5Vo w/v nonfat 
dry milk, .01<>/o thimerosol. .05% Antifoam A In .01 M sodium phosphate, pH 7.2. and .15 M NaCI). Usually the 
dH will be in the range of about 6 to 9. The sample will then be combined with the reagent in accordance with 

25 the appropriate protocol and sufficient time allowed for binding. Where a heterogeneous system is used, 
usually, the binding stages will be followed by washes to minimize non-specific binding. At the end of the 
procedure, the label will be detected In accordance with conventional methods. 

Besides the use of the subject peptides and their analogs In assays, the subject peptides may also find use 
by themselves or in combination In vaccines. The peptides may be formulated in a convenient manner, 

30 generally at concentrations in the range of 1ug to 20mg/kg of host. Physiologically acceptable media may be 
used as carriers, such as sterile water, saline, phosphate buffered saline, and the like. Adjuvants may be 
employed, such as aluminum hydroxide gel. or the like. Administration may be by injection, ^e.g.. 
intramuscularly, peritoneally. subcutaneously. intravenously, etc. Administration may be one or a plurality of 
times, usually at one to four week intervals. 

35 The following examples are offered by way of illustration and not by way of limitation. 

^P^ktes'wer'e assembled on a t-butyloxycarbonyl (BOC)-methylbenzylcysteine-phenyl-acetamidomethyl 
(PAM) polystyrene/divinylbenzene resin (Applied Biosystems, Inc., Foster City, California). Symmetrical 

40 anhydride couplings were carried out In an Applied Biosystems 430A synthesizer. Benzyl4>ased side chain 
protection and BOC alpha-amlne protection were used. Tryptophan was protected by the formyl moiety and 
methionine by its sulfoxide, both protecting groups being removed by conventional procedures 

The peptides were radiolabeled by inclusion of a 3H-glycine residue within the sequence. The peptides were 
deprotected and cleaved from the resin by the Tarn Tow-high" HF protocol (Tarn et ah. supra) Peptides were 

45 extracted from the resin in 5<>/o acetic acid and subjected to gel filtration chromatography in 5<>/o acetic acid 
The peptides synthesized above were sometimes oxidized through the cysteine residues to form network 
polymers This was carried out by dissolving the lyophilized peptide in 0.1 M carbonate/bicarbonate 6 M 
quanidine-HCi pH 9.0 at a concentration of 5-10 mg/ml. The pH of the resulting solution is checked and 
adjusted to a pH of 9.0 if required and the solution is allowed to stir at room temperature overnight. Resultant 

50 solutions are used as a coating antigen in the EUSA assays described below. 

An peptTdes y i23' S 12 4 and 126 were stored as stock solutions of 4 mg/ml in 6 M Gu-HCI or as the oxidized 
peptide stocks described above. Peptides 158 and 158E were stored at 4 mg/ml in a05 M 
carbonate/bicarbonate buffer (pH 9.6). The peptides were diluted in 0.05 M carbonate/bicarbonate buffer (pH 
9 6) to a final concentration of 5-800 ug/ml. One hundred uJ aliquotes were added per microliter well and 
incubated at 4 C overnight. Plates were then blocked with blotto (5<Vo [w/v] nonfat dry milk. 0.01o/o thimerasol, 
0 01o/o Antifoam A in 0.01 M sodium phosphate. pH 7.2, 0.15 M sodium chloride) for one hour at 37 C. Serum 
or plasma samples were diluted 1:101 or 1:21 with diluent (2.5°/o [w/v] nonfat dry milk, O.OWo thimerasol. 
0.0050/0 Antifoam A in 20 mM sodium citrate) and 100 nl of diluted serum or plasma was added per wen for -one 
hour at 37° C The sera or plasma were aspirated, and the plates were washed three times in wash buffer (p.15 
M NaCI 0050/0 [w/vj Tween 20) before adding 100 [i of the goat anti-human Ig/horseradish peroxidase 
coniugate (diluted 1 :10,000 in diluent containing Wo normal goat serum in citrate buffer, pH 7.0) for one hour 
at 37° C The conjugate was removed, and the plates were again washed three times as descnbed above The 
ELISA assay was developed by adding 100 ul/well of substate solution (80 }ig/ml tetramethylbenzldine. 



55 



60 
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0.0015% hydrogen peroxide in citrate/phosphate buffer pH 6.0) for thirty minutes at room temperature. 
Reactions were stopped with the addition of 100 ^il of 3N H2SO4 per well, and the ratio of the optical density at 
450 nm to 530 nm was determined by an automated ELISA reader. 

Peptides from the gol region were tested in the ELISA format replacing whole virus lysate in the Genetic 
Systems Corp. LAV EIA assay. Sera were diluted 1:101 and the peptides were used in both oxidized and 
unoxidized forms. Peptide 1(123) recognized 30 of 34 positive test sera as positive and 11 of 11 negative sera 
as negative (Table I). Peptide II recognized 32 of 34 positive sera as positive and 11 of 11 negative sera as 
negative. The removal of 12 amino acids from the amino terminus of peptide II did not reduce the ability of the 
sequence to differentiate HIV positive sera. 

Use of the peptides in an oxidized form, which is not necessary for these particular peptides to function in 
the assay, increased the total amount of signal from each sample. This may be due to an increase in the 
amount of peptide adsorbed to the microtiter plate. 

Peptide 111(158) from the gag region of the HIV genome tested in the ELISA format was used, plating 80 
jig/well, to screen both plasma and serum samples. The data summarized in Table II demonstrates that 
peptide 158 recognizes 13 of 17 p25 positive plasma and sera. 

In an alternate assay peptide 158E, a modification of peptide 158 in which the methionines were replaced 
with norleucine, the sera or plasma were diluted 1 :21 in diluent buffer, the incubation times with the sample and 
conjugate were reduced to 30 min, and the washes between the steps were increased to six. These changes 
resulted in 17 of 17 positive samples being recognized. 

Results of the serum screen are presented in Table I and are summarized as follows: 
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TABLE 2 

ELISA Results for Plasma and Serum Samples 
with Peptide 150 and 15BE as Antigen 

Sample Western Blot ELISA Using 

I.D. Confirmation Whole Virus Peptide Peptide 

Number of P25 Lysate 158 (1 :101) 158E (1:21) 

A Pos. 2.088 0.784 2.03* 

B Neg. 0.108 0.151 0.110 

C Pos. 0.271 0.095 0.725 

Pos. ND ND 1.448 

Neg. 0.107 0.072 0.182 

Neg. 0.102 0.116 0.366 

Pos. 1.998 1.905 2:563 

Pos. 2.074 1-441 2.393 

Pos. 1.944 1.980 2.536 

Pos. 1.245 0.845 1.907 

Pos. 2.046 2.235 2.460 

Pos. 0.948 0.374 2.121 

m Pos. 2.092 1.395 2.368 

N - Pos. 2.153 2.043 1 .757 

O Pos. 2.068 1.387 2.479 

P Pos. 0.702 0.120 1.617 

n Pos. 1.267 0.099 1.824 

S Pos. 2.147 1.908 2.219 

S Pos. 1.393 0.267 2.306 

f Pos. 1.189 0.724 2.245 

N32 Neg. 0.334 0.100 ND 

N31 Neg. 0.107 0.090 ND 

10806 ND 0.051 ND 0.257 

10807 ND Q.065 ND 0.275 



D 
E 

F Neg 
G 
H 
I 
J 

K Pos 
L 



It is evident from the foregoing results that by employing one or a combination of peptides of the subject 
invention, a sensitive, accurate test for the presence of antibodies to AIDS is provided. The subject peptides 
can be used by themselves or in combination with a screening assay or confirmatory assay, whereas the 
complete lysate or complete antigens may be employed as an independent procedure. Furthermore, because 
of the specificities of the peptides, one would anticipate that the DNA sequences coding for the peptides 
would also find similar specificity in a DNA hybridization assay. Thus, the subject invention allows for the 
detection of patients who have been exposed to the retroviral etiologic agent of lymphadenopathy syndrome 
and/or AIDS. 

All publications and patent applications mentioned in this specification are indicative of the level of skill of 
those skilled in the art to which this invention pertains. All publications and patent applications are herein 
incorporated by reference to the same extent as if each individual publication or patent application was 
specifically and individually indicated to be incorporated by reference. 

The invention now being fully described, it will be apparent to one of ordinary skill in the art that many 
changes and modifications can be made thereto without departing from the spirit or scope of the appended 
claims. 



Claims 

1. In a method for detecting the presence of HIV virus or antibody to HIV virus where a sample is 
combined with a composition having epitopic sites immunologically competitive with HIV epitopic sites, 
whereby antibodies bind to such protein composition to form a specific binding pair complex, and the 
amount of complex formation is determined, an improvement which comprises: 

employing in the assay medium as a reagent a composition, containing at least one peptide which has at 
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least five amino acids and fewer than 50 amino acids and is encoded for by the coding region of HIV from 
bp 4265 to bp 4519 or from bp 897 to bp 982. 

2. A method according to Claim 1, wherein said coding region is from bp 4265 to bp 4399 or from bp 
4385 to bp 451 9. 

3. A method according to Claim 1 , wherein said coding region is from bp 4430 to bp 4519. 

4. In a method for detecting the presence of HIV virus or antibody to HIV virus where a sample is 
combined with a composition having epltopic sites immunologically competitive with HiV epitopic sites, 
whereby antibodies bind to each such protein composition to form at least one specific binding pair 
complex and the amount of complex formation is determined, an improvement which comprises: 

, employing in the assay medium as a reagent a composition containing at least one peptide which has 
at least five amino acids in a sequence which comes within the sequence of at least one of the following 
peptide sequences: 
Y-Leu-Asn-Thr-Val-Gly-Gly-His-GI^^^ 
Trp-Asp-Arg-Val-His-Pro-X-Z ; 

Y-Gln-Val-Arg-Asp-Gln-Ala-Glu-His-Leu^ 
Lys-Gly-Gly-lle-Gly-Gly-Tyr-Ser-A!a-G^ 

Y-lle-Ala-Thr-Asp-lle-Gln-Thr-Lys-Glu-Leu-Gln-Ly^ 

Arg-Asp-Ser-Arg-Asp-Pro-Leu-Trp-Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-Lys-Gly-Glu-Gly-Ala-X-Z 

Y-Lys-lie-Gln-Asn-Phe-Arg-Vai-Tyr-Tyr-Arg-Asp-Se 
Leu-Tfp-Lys-Gly-Glu-Gly-Ala-X-Z; 

wherein X and Y are optionally present and when present represent amino acids that facilitate covalent 
coupling of said peptide to other peptides, and Z indicates that the carboxy terminal amino acid is present 
as either a free carboxy or as an amide, and where said peptide is free of other peptides or is conjugated 
to a macromolecule for which antibodies in human sera are substantially absent. 

5. A method according to Claim 4, wherein one of the peptides has one of the following sequences: 

Y-Leu-Asn-Thr-Val-GIy-Gly-His-Gln-Ala-Ala-Met-GIn^ 
Trp-Asp-Arg-Val-His-Pro-X-Z; 

Y-Gln-Val-Arg-Asp-Gln-Ala-Glu-His-Leu-Lys^ 

Lys-Gly-Gly-lle-Gly-Gly-Tyr-Ser-Ala-Gly-Glu-Arg-lle-Val-Asp-lle-lle-Ala-Thr-Asp-lle-X-Z; 
Y-IIe-Ala-Thr-Asp-lle-Gln-Thr-Lys-Glu-Leu- 

Arg-Asp-Ser-Arg-Asp-Pro-Leu-Trp-Lys-Gly-Pro^ or 

Y-Lys-lle-GIn-Asn-Phe-Arg-Val-Tyr-Tyr-Ar 
Leu-Trp-Lys-Giy-Glu-Gly-Ala-X-Z ; 

6. A method according to any one of Claims 1 to 5, wherein said composition is bound to a solid 
surface. 

7. A method according to any one of Claims 1 to 6, wherein said peptide is conjugated to a water 
soluble protein of at least 5kDal as said macromolecule. 

8. A method according to any one of Claims 1 to 7 wherein two of said peptides are covalently linked 
together through a bond or bridging group. 

9. A method for determining the presence of antibodies to HIV in a physiological fluid, said method 
comprising; 

combining a human serum, plasma or blood sample with at least one labeled peptide having at least five 
amino acids in a sequence which comes within the sequence of at least one of the following peptide 
sequences: 

Y-Leu-Asn-Thr-Val-Gly-Gly-His-Gln-Ala-Ala-Met-Gln-Met-Leu-Lys-Glu-Thr-lle-Asn-G 
Trp-Asp-Arg-Val-His-Pro-X-Z; 

Y-Gln-Val-Arg-Asp-Gln-Ala-Glu-His-Leu-L^ 
Lys-Gly-Gly-He-Gly-Gly-Tyr-Ser-A^ 

Y-lle-Ala-Thr-Asp-lle-Gln-Thr-Lys-Glu-Leu-Gln-Lys-Gln-He-Thr-Lys-lle-Gln-Asn^ 
Arg-Asp-Ser-Arg-Asp-Pro-Leu-Trp-Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-Lys-Gly-Glu-Gly-Ala-X-Z;or 

Y-LysMle-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg^ 
Leu-Trp-Lys-Gly-Glu-Giy-Ala-X-Z; 
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wherein X and Y are optionally present and when present represent amino acids that facilitate covalent 
coupling of said peptide to other peptides, and Z indicates that the carboxy terminal amino acid is present 
as either a free carboxy or as an amide, and said peptide is conjugated to a protein for which antibodies In 
human sera are substantially absent or is unconjugated to a protein; 

incubating for a sufficient time for complex formation to occur; and 

determining the formation of complex as a result of change in a detectable signal resulting from 
complex formation. 

10. A method according to Claim 9, wherein said label is afluorescer. 

1 1 . A method according to Claim 9, wherein said label is an enzyme. 

1 2. A vaccine composition comprising at least one peptide of peptides having the formulas : 
Y-Leu-Asn-Thr-Val-Gly-Gly-His-G^ 

Trp-Asp-Arg-Val-His-Pro-X-Z; 

Y-Gln-Val-Arg-Asp-Gln-Ala-Glu-His^^ 
Lys-Gly-Gty-Ue-Gly-Gly-Tyr-Ser-Ala-G^ 

Y-||e-Ala-Thr-Asp-l!e-Gln-Thr^^ 
Arg-Asp^er-Arg-Asp-Pro-Leu-Trp-Lys-Gty^ 

Y-Lys-lle-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp^er-Arg-Asp-Pro-Leu-Trp-Lys-G 
Leu-Trp-Lys-Gly-Glu-Gly-AIa-X-Z; 

wherein X and Y are optionally present and when present represent amino acids that facilitate covalent 
coupling of said peptide to other peptides, and Z indicates that the carboxy terminal amino acid is present 
as either a free carboxy or as an amide, and said peptides conjugated to an immunogenic protein, said 
peptides or conjugates being present in an amount to provide an immunogenic response in a 
physiologically acceptable carrier. 

1 3. A vaccine according to Claim 12, wherein said peptides are coupled to immunogenic proteins. 

1 4. A peptide of the formula: 
(0(126) 

Y-Gln-Val-Arg-Asp-Gln-Ala-Glu-His-Leu-Lys-Thr-Ala-Vai-Gln-Met-Ala-Val-PheM 
Lys-Gly-Gly-lle-Gly-GIy-Tyr^er-Ate^^ 

00(123) 

YMIe-A!a-Thr-Asp-l!e-G!n-Thr-Lys-^ 
Arg-Asp-Ser-Arg-Asp-Pro-LeuTrp-Lys-G^ 

(lla) (124) 

Y-Lys-lie-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser-Arg-Asp-Pro-Leu-Trp 
Leu-Trp-Lys-GIy-Glu-Gly-Ala-X-Z;or 

(III) (158) 

Y-Leu-Asn-Thr-Va!-Gly-Gly-His-GI^^^ 
Trp-Asp-Arg-Val-His-Pro-X-Z; 

wherein X and Y are optionally present and when present represent amino acids that facilitate covalent 
coupling of said peptide to other peptides, and Z indicates that the carboxy terminal amino acid is present 
as either a free carboxy or as an amide, and where said peptide is free of other peptides or is conjugated 
to a macromolecule for which antibodies in human sera are substantially absent. 

15. The protein of Claim 14, wherein said protein has formula (I) (126). 

16. The protein of Claim 14, wherein said protein has formula (II) (123) 

17. The protein of Claim 14, wherein said protein has formula (lla) (124). 

18. The protein of Claim 14. wherein said protein has formula (III) (158). 

19. A method of preparing a peptide according to any one of Claims 14 to 18, e.g. using an automatic 
synthesizer or by hybrid or recombinant DNA technology. 

20. A method of preparing a vaccine composition according to Claim 12 or Claim 13 comprising 
formulating said peptides or conjugates with a physiologically acceptable medium, adjuvant or carrier. 

21. A method of preparing a reagent referred to in any one of Claims 1 to 11 comprising appropriately 
formulating said at least one peptide. 
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Description 

BACKGROUND OF THE INVENTION 
s Field of the Invention 

With the discovery that the diseases called lymphadenopathy syndrome and acquired immune deficiency disease 
(AIDS) are caused by an infectious retrovirus designated lymphadenopathy virus (LAV), human T-cell lymphotropic 
virus-Ill (HTLV-III), AIDS-related virus (ARV), or immune deficiency-associated virus (IDAV), there has become an 

10 immediate need to be able to detect potential vectors of the disease, such as blood from diseased individuals, which 
may be employed for transfusions or from which specific blood factors may be isolated. 

To detect potential vectors of the disease, it is necessary to have viral proteins and/or antibodies to such proteins. 
Because of the hazards associated with growing the LAV/HTLV-III retrovirus, there is significant interest in establishing 
means for obtaining the viral proteins or their immunologic equivalents, which means do not necessitate handling large 

is volumes of live, potentially infectious virus. In choosing alternatives, one must be concerned with the fact that the 
viruses have been reported to be highly polymorphic, frequently changing as the retrovirus is passaged. 

Brief Description of the Relevant Literature 

20 The various antigens of the retrovirus are described by Saxinger et a]., Science (1 985) 227 :1036-1038. See also 

Gallo et al., ibid. (1984)224:500; Saranaadharn etal.. ibid. 224:506: Barre-Sinoussi etal., ibid. (1983) 220:868: Mon- 
tagnier et aL, in Human T-Cell Leukemia/Lvmphoma Virus , Gallo, Essex, Gross, eds. (Cold Spring Harbor Laboratory, 
Cold Spring Harbor, New York), 1984, p. 363. These may include, but are not limited to, p1 3, p18, p25, p36, gp43 t p55, 
gp65, gp110, etc., where the numbers may differ depending upon the reporter. 

25 Hopp and Woods, Proc. Natl. Acad. Sci. USA (1 981 ) 78: 3824, describe criteria for selecting peptides as potential 

epitopes of polypeptides based on their relative hydrophilicity. In one study employing these criteria, a 12-amino acid 
peptide was synthesized that bound 9% of antibodies elicited by the native protein (Hopp, Molec. Immunol. (1 981 ) J8: 
869). In general, Hopp/Woods criteria have been shown not to have a high predictive value. Furthermore, epitopes 
have been demonstrated which are not hydrophilic (Kazim et aL, Biochem. J, (1 982) 203:201). Other studies of polypep- 

30 tide antigenicity include Green etal., Cell (1982) 28:477, where peptides were employed which elicited antibodies, 
which antibodies were capable of binding to the native protein, while conversely antibodies which were elicited by the 
native protein failed to bind the peptides, and Trainer etal., Nature (1 984) 312 :127, whose results with myohaemerythrin 
paralleled those of Green etal. 

The complete nucleotide sequence of LAV is reported by Wain-Hobson et aL, Cel] (1985) 40:9. The complete 

3S sequence for HTLV-III is reported by Muesing et a]., Nature (1 985) 31 3:450, while the complete sequence for ARV is 
reported by Sanchez-Pescado retaL , Science (1 985) 227 :484. All three viruses exhibit substantial nucleotide homology 
and are similar with respect to morphology, cytopathology, requirements for optimum reverse transcriptase activity, 
and at least some antigenic properties (Levy et aL, Science (1984) 225:840; Shupbach et aL, Science (1984) 224: 
503), and hence should be considered isolates of the same virus. See also, Chang etal., Science (1985) 228:93. 

40 Based on these and other data the Human Retrovirus Subcommittee of the International Committee on the Taxonomy 
of Viruses has proposed the name Human Immuno-deficiency Virus (HIV) for this group of closely related viruses 
(Science (1 986) 232:697). This designation will be used within this application. 

European Patent Application EP-A-0181150 discloses the cloning and expression of genes from a strain of HIV- 
1 , known as ARV-2. European Patent Application EP-A-O225066, which forms part of the state of the art under Article 

4S 54(3) and (4) EPC, discloses certain antigen determinants from thejgoj region of HIV International Patent Application 
W086/ 06414 discloses certain peptides from the^ag region HIV. 

SUMMARY OF THE INVENTION 

50 Peptide sequences capable of immunologically mimicking proteins encoded in the pol and cjag regions of the HIV 

retrovirus are provided as reagents for use in the screening of blood and blood products for prior exposure to the 
retrovirus. The peptides are at least 5 amino acids in length and can be used in various specific binding assays for the 
detection of antibodies to HIV virus, for the detection of HIV antigens, or as immunogens. 

SS DESCRIPTION OF THE SPECIFIC EMBODIMENTS 

For the purpose of this disclosure, a virus is considered to be the same as or equivalent to HIV if it substantially 
fulfills the following criteria: 
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(a) The virus is tropic for T-lymphocytes, especially T-helper cells (CD 4+ , according to the international nomencla- 
ture defined in Bernard et al., eds. Leucocyte Typing, New- York: Springer Verlag, 1984); 

(b) The virus is cytopathic for infected CD 4 * cells (rather than transforming, as are HTLV-I and -II); 

(c) The virus encodes an RNA-dependent DNA polymerase (reverse transcriptase) which is Mg2 + -dependent (op- 
s timum concentration 5mM) t has a pH optimum of 7.8, is not inhibitable by actinomycin D, and can employ oligo 

(dT) 12 . 18 as a primer for reverse transcription from its 3' LTR; 

(d) The virus bands in a sucrose gradient at a density of approximately 1.16; 

(e) The virus can be labeled with [ 3 H]-uridine; 

(f) The virus is substantially cross-reactive immunologically with the proteins encoded by the (jag, env, and pol 
10 regions of HIV; and 

(g) The virus shares substantial nucleotide homology (approximately 75-100%) and amino acid sequence homol- 
ogy (approximately 75-100%) with LAV or HTLV-III. 

Novel peptides are provided which immunologically mimic proteins encoded by the HIV retrovirus, particularly 

is proteins encoded by the pol region of the viral genome. To accommodate strain-to-strain variations among different 
isolates, adjustments for conservative substitutions, and selection among the alternatives where non -conservative 
substitutions are involved, may be made. These peptides can be used individually or together for detection of the virus 
or of antibodies to the virus in a physiological sample. Depending upon the nature of the test protocol, the peptides 
may be labeled or unlabeled, bound to a solid surface, conjugated to a carrier or other compounds, or the like. 

20 The peptides of interest will be derived from the peptides encoded by the pol and sag regions. These peptides will 

be primarily derived from p31 of thepoj region and from p25 of the sag region. These peptides will be given Roman 
numerals and will also be given numerical designations, which are arbitrarily associated with the manner in which they 
were produced, in this application. Of particular interest is the coding region extending from about base pair (bp) 4255 
to bp 451 9, particularly from about bp 4265 to bp 4399 and from bp 4385 to bp 451 9, including a shorter segment from 

25 bp 4430 to bp 451 9. Also, the coding region extending from about bp 897 to bp 986 is of particular interest. (Numbering 
according to Wain-Hobson et al. , supra .) 

The peptides of interest will include at least 5, sometimes 6, sometimes 8, sometimes 1 2, usually fewer than about 
50, more usually fewer than about 35, and preferably fewer than about 25 amino acids included within a sequence 
coded for by the HIV retrovirus. In each instance, desirably the oligopeptide will be as small as possible while still 

30 maintaining substantially all of the sensitivity of the larger peptide. In some instances it may be desirable to join two 
or more oligopeptides which are non-overlapping to form a single peptide structure or to use them as individual peptides 
at the same tie, which separately or together provide equivalent sensitivity to the parent. 

The peptides may be modified by introducing conservative or non-conservative substitutions in the peptides, usu- 
ally fewer than 20 number percent, more usually fewer than 10 number percent of the amino acids being exchanged. 

35 in those situations where regions are found to be polymorphic, it may be desirable to vary one or more particular amino 
acids to more effectively mimic the differing epitopes of the different retroviral strains. 

It should be understood that the polypeptides employed in the subject invention need not be identical to any par- 
ticular HIV polypeptide sequence, so long as the subject compounds are able to provide for immunological competition 
with proteins of at least one of the strains of the HIV retrovirus. Therefore, the subject polypeptides may be subject to 

40 various changes, such as insertions, deletions, and substitutions, either conservative or non-conservative, where such 
changes might provide for certain advantages in their use. By conservative substitutions is intended substitutions within 
groups such as Gly, Ala; Val, He, Leu; Asp, Glu; Asn, Gin; Ser, Thr; Lys, Arg; Phe, Tyr; and Norleu, Met. Usually, the 
sequence will not differ by more than 20% from the sequence of at least one strain of an HIV retrovirus except where 
additional amino acids may be added at either terminus for the purpose of providing an "arm" by which the peptides 

45 of this invention may be conveniently immobilized. The arms will usually be at least 1 amino acid and may be 50 or 
more amino acids, more often 1 to 10 amino acids, in length. 

In addition, one or two amino acids may be added to the termini of an oligopeptide or peptide to provide for ease 
of linking of peptides one to another, for coupling to a support or larger peptide, for reasons to be discussed subse- 
quently, for modifying the physical or chemical properties of the peptide or oligopeptide, or the like. 

50 Amino acids such as tyrosine, cysteine, lysine, glutamic or aspartic acid, or the like may be introduced at the C- 

or N-terminus of the peptide or oligopeptide to provide for a useful functionality for linking. Cysteine is particularly 
preferred to facilitate covalent coupling to other peptides or to form polymers by oxidation. Combinations of cysteine 
with intervening amino acid spacers are also useful. For example, two cysteine residues can be separated by one or 
more a-amino acid residues having a single side chain containing no more than four carbon atoms (small size being 

55 desired to avoid interference with coupling reactions). Glycine residues are preferred for this reason, particularly one 
to three glycine residues between amino acids added to facilitate coupling. Cysteine residues are particularly useful 
in forming network polymers by oxidation. In such cases it is preferred to have at least three cysteine residues present 
in the molecules being linked, preferably by utilizing cysteine residues added to the terminal portions of the peptides. 
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In addition, the peptide or oligopeptide sequences may differ from the natural sequence by the sequence being 
modified .by terminal-NH 2 acylation, e.g., acetytation, or thioglycolic acid amidation, terminal-carboxy amidation, e.g., 
with ammonia or methylamine, to provide sites for linking to a support or other molecule. 

The peptides and oligopeptides of interest will now be considered. Peptide I (126) encoded in tie region bp 4265 
to bp 4399 will have the following amino acid sequence, where oligopeptides included within the following sequence 
will include linear epitopes within such sequence:. 

(I) (126) 

Y-Cln-Val-Arg-Asp-Gln-Ala-Clu-His-Leu-Lys-Thr-Ala-Val- 

Gln-Met-Ala-Val-PMe-Ile-Hia-Asn-Phe-Lya-Arg-Lys-Cly- 

<Hy-Ile-Gly-Gly-Tyr-Ser-Ala-Gly-Glu-Arg-Ile-Val-Asp- 
He -He- Ala -Thr- Asp -He -X -2 

wherein X and Y are optionally present and when present represent amino acids that facilitate covalent coupling of the 
peptide to a protein carrier or other peptide or polymerization through an added cysteine residue by oxidation. Z indi- 
cates that the carboxy terminal amino acid is present as either a free carboxy or as an amide. When X and Y are 
present, a preferred embodiment exists when X and Y independently represent one or more cysteine or a combination 
of one or more cysteine with spacer amino acids. Preferred spacer amino acids are a-amino acid residues having a 
single side chain containing no more than four carbon atoms. Glycine is a particularly preferred spacer. Preferred 
peptides for use in oxidative polymerization are those in which X and Y together represent at least three cysteine 
residues. When two cysteine residues are present at the same end of the peptide, a preferred embodiment exists when 
the cysteine residues are separated by from one to three spacer amino acid residues, preferably glycine. 

Preferably, this peptide will have no more than about 45 amino acids encoded by the HIV genome. 

The next peptide II (123) will be encoded by the region extending from about bp 4335 to bp 4519 and will have 
the following sequence, where oligopeptides included within the following sequence wilt include linear epitopes within 
such sequence: 

(II) (123) 

Y-Ile-Ala-Thr-Aap-Ile-Gln-Thr-Lys-Glu-Leu-Gln-Lys-Gln- 



He 


-Thr-Lys-Ile 


-Gln-Aan-Phe 


-Arg-Val 


-Tyr 


-Tyr 


-Arg 


-Asp- 


Ser 


-Arg-Asp-Pro 


-Leu-Trp-Lya 


-Gly-Pro 


-Ala 


-Lys 


-Leu 


-Leu- 


Trp 


-Lys-Gly-Glu 


-Gly-Ala-X-Z 













wherein the amino terminal Y and the carboxy terminal X-Z have been defined previously. 
Also of interest is the oligopeptide I la: 

(Ha) (124) 

Y-Lys- Ile-Gln-Asn-Phe -Arg-Val -Tyr-Tyr-Arg- Asp-Ser- Arg - 
Asp-Pro-Leu-Trp -Lys -Gly-Pro -Ala-Lys-Leu-Leu-Trp- Lys - 
Gly-Glu-Gly-Ala-X-Z 

wherein X, Y, and Z have been defined previously. 

For the qaq region peptide III (158) will be encoded by the region extending from about bp 897 to bp 986 and will 
have the following sequence, where oligopeptides included within the following sequence will include linear epitopes 
within such sequence: 
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(III) (158) 

Y-Leu-Asn-Thr-Val-Gly-Gly-Hl3-Gln-Ala-Ala-Met -Gln-Met- 
5 Leu-Lya-Glu-Thr-Ile-Asn-Glu-Glu-Ala-Ala-Glu-Trp-Asp- 
Arg-Val-Hia-Pro-X-Z 

wherein X, Y, and Z have been defined previously. 

10 Of particular interest is the use of the mercaptan group of cysteines or thioglycolic acids used for acylating terminal 

amino groups or the like for linking two of the peptides or oligopeptides or combinations thereof by a disulfide linkage 
or a longer linkage. To achieve this, compounds may be employed having bis-haloacetyl groups, nitroarylhalides, or 
the like, where the reagents are specific for thio groups. Thus, the linking between the two mercapto groups of the 
different peptides or oligopeptides may be a single bond or a linking group of at least 2, usually at least 4, and not more 

is than about 1 6, usually not more than about 1 4 carbon atoms. 

The subject peptides may be employed linked to a soluble macromolecular (e.g., ^5kDal) carrier. Conveniently, 
the carrier may be a poly(amino acid), either naturally occurring or synthetic, to which antibodies are unlikely to be 
encounterd in human serum. Illustrative polypeptides include poly-L-lysine, bovine serum albumin, keyhole limpet he- 
mocyanin, bovine gamma globulin, etc. The choice is primarily one of convenience and availability. 

20 With such conjugates, there will be at least one molecule of at least one subject peptide per macromolecule and 

not more than about 1 per O.SkDal, usually not more than about 1 per 2kDal of the macromolecule. One or more different 
peptides may be linked to the same macromolecule. 

The manner of linking is conventional, employing such reagents as£-maleimidobenzoic acid, £-methyldrthioben- 
zoicacid, maleic acid anhydride, succinic acid anhydride, glutaraldehyde, etc. The linkage may occur at the N -terminus, 

25 C-terminus or at a site intermediate to the ends of the molecule. The subject peptide may be derivatized by linking, 
may be linked while bound to a support, or the like. 

The compounds may be employed as labeled or unlabeled compounds depending upon their use. (By label is 
intended a molecule which provides, directly or indirectly, a detectable signal.) Various labels may be employed, such 
as radionuclides, enzymes, fluorescers, chemiluminescers, enzyme substrates, cofactors or inhibitors, particles, e.g., 

30 magnetic particles, combinations of ligands and receptors, e.g., biotin and avidin, or the like. In addition, the polypep- 
tides may be modified in a variety of ways for binding to a surface, e.g., microtiter plate, glass beads, chromatographic 
surface, e.g., paper, cellulose, silica gel, or the like. The particular manner in which the polypeptides are joined to 
another compound or surface is conventional and finds ample illustration in the literature. See, for example, U.S. Patent 
Nos. 4,371,515; 4,487,715; and patents cited therein. 

35 various assay protocols may be employed for detecting the presence of either antibodies to retroviral proteins or 

retroviral proteins themselves. Of particular interest is using the peptide as the labeled reagent, where the label allows 
for a detectable signal, or binding the peptide, either directly or indirectly to a surface, where antibody to the peptide 
in the sample will become bound to the peptide on the surface. The presence of human antibody bound to the peptide 
can then be detected by employing a xenogeneic antibody specific for human immunoglobulin, normally both human 

40 |gM and IgG, or a labeled protein specific for immune complexes, e.g., Rf factor or S. aureus protein A. 

Various heterogeneous protocols may be employed, either competitive or non-competitive. Peptide may be bound 
to a surface or support ("support") and labeled antibody allowed to compete with antibody in the sample for the limited 
amount of bound peptide. The amount of label bound to the support would be related to the amount of competitive 
antibody in the sample. 

45 Antibody could be bound to the support and the sample combined with labeled peptide. After contact of the reaction 

mixture with the bound antibody, the amount of label bound to the support would relate to the amount of cognate 
antibody in the sample. 

Xenogeneic anti-human antibody, e.g., antibodies to the F c of IgG and IgM (immunoglobulins), could be bound to 
a support. The sample would be contacted with the immunoglobulins and labeled peptide, whereby the amount of 
so labeled peptide bound to the support would be indicative of the presence of the cognate antibodies. 

Alternatively, homogeneous assays can be employed where the peptide is bound to an enzyme, fluorescer, or 
other label, where the binding of antibody to the peptide results in being able to discriminate between the label involved 
with a specific binding pair complex and label which is not involved in the complex. For assays involving such tech- 
niques, see for example U.S. patent Nos. 3,817,837; 3,850,752; 3,901,654; 3,935,074; 3,984,533; 3,996,345; 
55 4,034,074; and 4,098,876, whose disclosures are incorporated herein by reference. 

As an illustration of the subject invention the subject peptides may be conjugated to a fluorescent molecule, such 
as fluorescein, rhodamine or umbelliferone. Various techniques may be used for detecting complex formation with 
antibodies, e.g., fluorescence polarization. In this assay the fluorescence polarization is different between complexed 
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and uncomplexed peptide conjugate. Apparatuses are available for measuring changes in fluorescence polarization, 
e.g., TDx supplied by Abbott Laboratories, Chicago, Illinois. 

Illustrative of an assay technique is the use of sample container, e.g., microtiter-plate wells, where the subject 
polypeptides or conjugates thereof are adhered to the container bottom and/or walls either covalently or non-covalently. 
5 The sample, normally human blood or serum diluted in an appropriately buffered medium, is added to the container 
and a sufficient time allowed for complex formation between the polypeptide(s) and any cognate antibodies in the 
sample. The supernatant is removed and the container washed to remove non-specifically bound proteins. 

A labeled specific binding protein which specifically binds to the complex is employed for detection. To the container 
may be added xenogeneic antiserato human immunoglobulin, particularly anti(human IgM and IgG) in an appropriately 
10 buffered medium. The xenogeneic antisera will normally be labeled with a detectable label, e.g., radionuclide or enzyme. 
Instead of antisera, proteins specific for the immune complex may be employed, e.g., S. aureus protein A. The label 
may then be detected. For example, with an enzyme, after removal of non-specifically bound enzyme label, a developer 
solution is added. The developer solution will contain an enzyme substrate and possibly enzyme cofactors, chro- 
mogens, etc., which, upon reaction, provide a colored or fluorescent product which may be detected colorimetrically 
is or fluorimetrically, respectively. 

The peptides can be prepared in a wide variety of ways. The peptides, because of their relatively short size, may 
be synthesized in solution or on a solid support in accordance with conventional techniques. \&rious automatic syn- 
thesizers are commercially available today and can be used in accordance with known protocols. See, for example, 
Stewart and Young, Solid Phase Peptide Synthesis, 2nd ed., Pierce Chemical Co., 1984; and Tarn et al., J. Am. Chem. 
20 Soc. (1983) 105:6442. 

Alternatively, hybrid DNA technology may be employed where a synthetic gene may be prepared by employing 
single strands which code for the polypeptide or substantially complementary strands thereof, where the single strands 
overlap and can be brought together in an annealing medium so as to hybridize. The hybridized strands may then be 
ligated to form the complete gene, and, by choice of appropriate termini, the gene may be inserted into expression 
25 vectors, which are readily available today. See, for example, Maniatis et al., Molecular Cloning, A Laboratory Manual, 
CSH, Cold Spring Harbor Laboratory, 1 982. Or, the region of the viral genome coding for the peptide may be cloned 
by conventional recombinant DNA techniques and expressed (see Maniatis, supra). 

DNA coding sequences which may be used for expressing the peptides include the following: 

30 

I (TCT GGA CGA TGT) CAG GTA AGA GAT CAG GCT GAA CAT 



CTT 


AAG 


ACA 


GCA 


GTA 


CAA 


ATG 


GCA 


GTA 


TTC 


ATC 


CAC 


AAT 


TTT 


AAA 


AGA 


AAA 


GGG 


GGG 


ATT 


GGG 


GGG 


TAC 


AGT 


CCA 


GGG 


GAA 


AGA 


ATA 


GTA 


GAC 


ATA 


ATA 


GCA 


ACA 


GAC 



ATA (TGT); 



II (TGT GGA GGA TGT) ATA GCA ACA GAC ATA CAA ACT AAA 



GAA 


TTA 


CAA 


AAA 


CAA 


ATT 


ACA 


AAA 


ATT 


CAA 


AAT 


TTT 


CGC 


GTT 


TAT 


TAC 


AGG 


GAC 


AGC 


AGA 


GAT 


CCA 


CTT 


TGG 


AAA 


GGA 


CCA 


GCA 


AAG 


CTC 


CTC 


TGG 


AAA 


GGT 


GAA 


GGG 


GCA 


(TGT) . 




















III CTA 


AAC 


ACA 


GTG 


GGG 


GGA 


CAT 


CAA 


GCA 


GCC 


ATG 


CAA 


ATG 


TTA 


AAA 


GAG 


ACC 


ATC 


AAT 


GAG 


GAA 


GCT 


GCA 


GAA 


TGG 


GAT 


AGA 


GTG 


CAT 


CCA 


(TGT) 











55 

Fragments from these sequences may be employed for expression of peptide fragments, conservative base chang- 
es can be made, where the modified codon(s) code for the same amino acid(s), or non-conservative changes in the 
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coding sequence may be made, where the resulting amino acid may be a conservative or non-conservative change 
in the amino acid sequence, which was discussed previously. 

The coding sequence may be extended at either the 5'- or 3'-terminus or both termini to extend the peptide, while 
retaining its epitopic site. The extension may provide for an arm for linking, e.g., to a label, such as an enzyme, for 
s joining two or all of the peptides together in the same chain, for providing antigenic activity, or the like. 

For expression, the coding sequence will be provided with start and stop codons, promoter and terminator regions 
and usually a replication system to provide an expression vector for expression in a cellular host, e.g., prokaryotic or 
eukaryotic, bacterial, yeast, mammal, etc. 

The sequences by themselves, fragments thereof, or larger sequences, usually at least 15 bases, preferably at 
10 least 18 bases, may be used as probes for detection of retroviral RNA or proviral DNA. Numerous techniques are 
described, such as the Grunstein-Hogness technique, Southern technique, Northern technique, dot-blot, improvements 
thereon, as well as other methodology. See, for example, WO 83/02277 and Berent et aj., Biotechniques (1 985) 3:208. 

Conveniently, the polypeptides may be prepared as fused proteins, where the polypeptide may be the N-or C- 
terminus of the fused polypeptide. The resulting fused protein could be used directly by itself as the reagent or the 
is subject polypeptide may be cleaved from all or a portion of the remaining sequence of the fused protein. With a polypep- 
tide where there are no internal methionines, by introducing a methionine at the fusion site, the polypeptide may be 
cleaved employing cyanogen bromide. Where there is an internal methionine, it would be necessary to provide for a 
proteolytic cleavage site, e.g., poly-fysine and/or -arginine or combinations thereof, or the internal methionine could 
be substituted by an amino acid such as leucine and an N-terminal methionine added for cyanogen bromide cleavage. 
20 a wide variety of proteases, including dipeptidases, are well known, and the appropriate processing signal could be 
introduced at the proper site. The processing signal may have tandem repeats so as to insure cleavage, since the 
presence of one or more extraneous amino acids will not interfere with the utility of the subject polypeptides. 

Depending upon the nature of the assay, the physiological sample, e.g., saliva, blood, plasma, or serum, may be 
pretreated by dilution into an assay medium, which will usually be an aqueous buffered medium employing one of a 
25 variety of buffers, such as phosphate, tris, or the like. A preferred diluent is blotto (2.5% w/v nonfat dry milk, .01% 
thimerosol, .05% Antifoam A in .01 M sodium phosphate, pH 7.2, and .15 M NaCI). Usually the pH will be in the range 
of about 6 to 9. The sample will then be combined with the reagent in accordance with the appropriate protocol and 
sufficient time allowed for binding. Where a heterogeneous system is used, usually the binding stages will be followed 
by washes to minimize non-specific binding. At the end of the procedure, the label will be detected in accordance with 
30 conventional methods. 

Besides the use of the subject peptides and their analogs in assays, the subject peptides may also find use by 
themselves or in combination in vaccines. The peptides may be formulated in a convenient manner, generally at con- 
centrations in the range of 1u.g to 20mg/kg of host. Physiologically acceptable media may be used as carriers, such 
as sterile water, saline, phosphate buffered saline, and the like. Adjuvants may be employed, such as aluminum hy- 
35 droxide gel, or the like. Administration may be by injection, e.g., intramuscularly, intraperitoneally, subcutaneously, 
intravenously, etc. Administration may be one or a plurality of times, usually at one to four week intervals. 

The following examples are offered by way of illustration and not by way of limitation. 

EXPERIMENTAL 

40 

Peptides were assembled on a t-butyloxycarbonyl (BOC)-methylbenzylcysteine-phenyl-acetamidomethyl (PAM) 
polystyrene/divinyl benzene resin (Applied Biosystems, Inc., Foster City, California). Symmetrical anhydride couplings 
were carried out in an Applied Biosystems 430A synthesizer. Benzyl-based side chain protection and BOC atpha-amine 
protection were used. Tryptophan was protected by the formyl moiety and methionine by its sulfoxide, both protecting 
4 5 groups being removed by conventional procedures. 

The peptides were radiolabeled by inclusion of a 3 H -glycine residue within the sequence. The peptides were de- 
protected and cleaved from the resin by the Tarn "low-high" HF protocol (Tarn et aj., supra ). Peptides were extracted 
from the resin in 5% acetic acid and subjected to gel filtration chromatography in 5% acetic acid. 

The peptides synthesized above were sometimes oxidized through the cysteine residues to form network polymers. 
50 This was carried out by dissolving the lyophilized peptide in 0.1 M carbonate/bicarbonate, 6 M guanidine-HCI pH 9.0 
at a concentration of 5-10 mg/ml. The pH of the resulting solution is checked and adjusted to a pH of 9.0 if required 
and the solution is allowed to stir at room temperature overnight. Resultant solutions are used as a coating antigen in 
the ELISA assays described below. 

55 Analysis by ELISA 

Peptides 123, 124 and 126 Were stored as stock solutions of 4 mg/ml in 6 M Gu-HCI or as the oxidized peptide 
stocks described above. Peptides 158 and 158E were stored at 4 mg/ml in 0.05 M carbonate/bicarbonate buffer (pH 



7 



EP 0 267 802 B1 

9.6). The peptides were diluted in 0.05 M carbonate/bicarbonate buffer (pH 9.6) to a final concentration of 5-800 ng/ 
ml. One hundred uJ aliquotes were added per microtiter well and incubated at 4°C overnight. Plates were then blocked 
with blotto (5% [w/v] nonfat dry milk, 0.01% thimerasol, 0.01% Antifoam A in 0.01 M sodium phosphate, pH 7.2, 0.15 
M sodium chloride) for one hour at 37°C. Serum or plasma samples were diluted 1 :101 or 1 :21 with diluent (2.5% [w/ 

s v] nonfat dry milk, 0.01% thimerasol, 0.005% Antifoam A in 20 mM sodium citrate) and 100 uJ of diluted serum or 
plasma was added per well for one hour at 37°C, The sera or plasma were aspirated, and the plates were washed 
three times in wash buffer (0.15 M NaCI, 0.05% [w/v] Tween 20) before adding 100 u.l of the goat anti-human lg/ 
horseradish peroxidase conjugate (diluted 1:10,000 in diluent containing 1% normal goat serum in citrate buffer, pH 
7.0) for one hour at 37° C. The conjugate was removed, and the plates were again washed three times as described 

10 above. The ELISA assay was developed by adding 100 u.l/well of substrate solution (80 u,g/ml tetramethylbenzidine, 
0.001 5% hydrogen peroxide in citrate/phosphate buffer pH 6.0) for thirty minutes at room temperature. Reactions were 
stopped with the addition of 100 uJ of 3N H 2 SO A per well, and the ratio of the optical density at 450 nm to 630 nm was 
determined by an automated ELISA reader. 

Peptides from the pol region were tested in the ELISA format replacing whole virus lysate in the Genetic Systems 

is Corp. LAV El A assay. Sera were diluted 1:101 and the peptides were used in both oxidized and unoxidized forms. 
Peptide 1(123) recognized 30 of 34 positive test sera as positive and 11 of 11 negative sera as negative (Table I). 
Peptide II recognized 32 of 34 positive sera as positive and 11 of 11 negative sera as negative. The removal of 12 
amino acids from the amino terminus of peptide II did not reduce the ability of the sequence to differentiate HIV positive 
sera. 

20 Use of the peptides in an oxidized form, which is not necessary for these particular peptides to function in the 

assay, increased the total amount of signal from each sample. This may be due to an increase in the amount of peptide 
adsorbed to the microtiter plate. 

Peptide 111(158) from the (jag region of the HIV genome tested in the ELISA format was used, plating 80 u.g/well, 
to screen both plasma and serum samples. The data summarized in Table II demonstrates that peptide 1 58 recognizes 

2S 1 3 of 1 7 p25 positive plasma and sera. 

In an alternate assay peptide 158E, a modification of peptide 158 in which the methionines were replaced with . 
norleucine, the sera or plasma were diluted 1 :21 in diluent buffer, the incubation times with the sample and conjugate 
were reduced to 30 min, and the washes between the steps were increased to six. These changes resulted in 1 7 of 
17 positive samples being recognized. 

30 Results of the serum screen are presented in Table I and are summarized as follows: 
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TABLE 2 



5 



20 



25 



30 



ELISA Results for Plasma and Serum Samples with Peptide 15S and 158E as Antigen 


Sample I.D. Number 


Western Blot 
Confirmation of P25 


ELISA Using Whole 
Virus Lysate 


Peptide 158(1:101) 


Peptide 158E (1:21) 


A 


Pos. 


2.088 


0.784 


2.034 


B 


Neg. 


0.108 


0.151 


0.110 


C 


Pos. 


0.271 


0.095 


0.725 


D 


Pos. 


ND 


ND 


1.448 


E 


Neg. 


0.107 


0,072 


0.182 


F 


Neg. 


0.102 


0.146 


0.366 


G 


Pos. 


1.998 


1.905 


2.563 


H 


Pos. 


2.074 


1.441 


2.393 


i 


Pos. 


1.944 


1.980 


2.536 


J 


Pos. 


1.245 


0.845 


1.907 


K 


Pos. 


2.046 


2.235 


2.460 


L 


Pos. 


0.948 


0.374 


2.121 


M 


Pos. 


2.092 


1.395 


2.368 


N 


Pos. 


2.153 


2.043 


1.757 


0 


Pos. 


2.068 


1.387 


2.479 


P 


Pos. 


0.702 


0.120 


1.617 


Q 


Pos. 


1.267 


0.099 


1.824 


R 


Pos. 


2.147 


1.908 


2.219 


S 


Pos. 


1.393 


0.267 


2.306 


T 


Pos. 


1.189 


0.724 


2.245 


N32 


Neg. 


0.334 


0.100 


ND 


N31 


Neg. 


0.107 


0.090 


ND 


10806 


ND 


0.051 


ND 


0.257 


10807 


ND 


0.065 


ND 


0.275 



gs It is evident from the foregoing results that by employing one or a combination of peptides of the subject invention, 

a sensitive, accurate test for the presence of antibodies to AIDS is provided. The subject peptides can be used by 
themselves or in combination with a screening assay or confirmatory assay, whereas the complete lysate or complete 
antigens may be employed as an independent procedure. 

Furthermore, because of the specificities of the peptides, one would anticipate that the DNA sequences coding 

40 for the peptides would also find similar specificty in a DNA hybridization assay. Thus, the subject invention allows for 
the detection of patients who have been exposed to the retroviral etiologic agent of tymphadenopathy syndrome and/ 
or AIDS. 

All publications and patent applications mentioned in this specification are indicative of the level of skill of those 
skilled in the art to which this invention pertains. 

45 

Claims 



so Claims for the following Contracting States : AT, BE, CH, LI, DE, FR, GB, GR, IT, LU, NL, SE 

1. A method or detecting the presence of antibody to HIV virus in a sample where the sample is combined with a 
composition having epitopic sites immunologically competitive with HIV epitopic sites, whereby antibodies bind to 
such protein composition to form at least one specific binding pair complex and the amount of complex formation 
5 5 is determined, characterized in that : 

the assay medium comprises a reagent containing at least one peptide of at least five and fewer than fifty 
amino acids in a sequence which comes within the sequence of at least one of the following peptide sequences : 
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I (126) 

Y-Gln-Val-Arg-Asp-Gln-Ala-Glu-His-Leu-Lys-Thr-Ala-Vai- • 
Gin-Met:- Ala-Val-?he-Ile-His-Asn-?he-Lys-Arg-Lys-Gly-Gly- 
. Xle-Gly-Gly-Tyr-Ser-Ala-Gly-Glu-Arg-Xle-Val-Asp-Xle-Xle- 
Ala-Thr-Asp-Ile-X-Z ; 

XX (123) 

Y-Xle-Ala-Thr-Asp-Ile-Gln-Thr-Lys-Glu-Leu-Gln-Lys-Gln- 
Xle-Thx-Lys-Xle-Gln-Asn-?he-Arg-Val-Tyr-Tyr-Arg-Asp-Ser- 
Arg-Asp-?ro-Leu-Trp-Lys-Gly-?ro-AIa-Lys-Leu-Leu-Trp-Lys- 
Gly-Giu-Gly-Ala-X-Z ; 

or 

XXa (124) 

Y-Lys-Xle^Gln-Asn-?he-Arg-Val-Tyr-Tyr-Arg-Asp-Ser-Arg- 

Asp-?ro-Leu-Trp-Lys-Gly-?ro-Ala-Lys-Leu-Lau-Trp-Lys-Gly- 

Glu-Gly-Ala-X-Z 

wherein X and Y are optionally present and when present represent amino acids that facilitate covalent coupling 
of said peptide to a protein carrier or other peptides or polymerization through an added cysteine residue by oxi- 
dation, Z indicates that the carboxy terminal amino acid is present as either a free carboxy or as an amide and 
where said peptide is free of other peptides or is conjugated to a macromolecule for which antibodies in human 
sera are substantially absent, provided that said peptide is different from the following peptides : 

Val-Tyr-Tyr-Arg-Asp-Ser-Arg-Asn-Pro-Leu ; and 
Val-Phe-lle-His-Asn-Phe-Lys-Arg-Lys-Gly . 

A method according to claim 1 , wherein one of the peptides has one of the following sequences : 

I (126) 

Y-Gln-Val-Arg-Asp-Gln-Ala-Glu-His-Leu-Lys-Thr-Ala-Val- 
Gln-Met-Ala-Val-Phe-Ile-His-Asn-Phe-Lys-Arg-Lys-Gly-Gly- 
Ile-Gly-Gly-Tyr-Ser-Ala-Gly-Glu-Arg-Ile-Val-Asp-Ile-Ile- 
Ala-Thr-Asp-Ile-X-Z ; 
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II (123) 

Y-Ile-Ala-Thr -Asp-Ile-Gln-Thr-Lys-Glu-Leu-Gln-Lys-Gln- 
Ile-Thr-Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser- 
Arg- Asp-Pro- Leu-Trp-Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-Lys- 
Gly-Glu-Gly-Ala-X-Z ; 

or 



Ila (124) 

Y-Lys-Ile-Gln-Asn-Phe»Arg-Val-Tyr-Tyr-Arg-Asp-Ser-Arg- 

Asp-Pro-Leu-Trp-Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-Lys-Gly- 

Glu-Gly-Ala-X-Z, 

wherein X and Y are optionally present and when present represent amino acids that facilitate covalent coupling 
of said peptide to a protein carrier or other peptides or polymerization through an added cysteine residue by oxi- 
dation, Z indicates that the carboxy terminal amino acid is present as either a free carboxy or as an amide and 
where said peptide is free of other peptides or is conjugated to a macromolecule for which antibodies in human 
sera are substantially absent. 

A method for detecting the presence of antibody to HIV virus in a sample where the sample is combined with a 
composition having epitopic sites immunologically competitive with HIV epitopic sites, whereby antibodies bind to 
such protein composition to form at least one specific binding pair complex and the amount of complex formation 
is determined, characterized in that : 

the assay medium comprises a reagent containing a peptide having the following sequence : 



III (158) 

Y-Leu-Asn-Thr-Val-Gly-Gly-His-Gln-Ala-Ala-Met-Gln-Met- 

Leu-Lys-Glu-Thr-Ile-Asn-Glu-Glu-Ala-Ala-Glu-Trp-Asp-Arg- 

Val-His-Pro-X-Z 

wherein X and Y are optionally present and when present represent amino acids that facilitate covalent coupling 
of said peptide to a protein carrier or other peptides or polymerization through an added cysteine residue by oxi- 
dation, Z indicates that the carboxy terminal amino acid is present as either a free carboxy or as an amide and 
where said peptide is free of other peptides or is conjugated to a macromolecule for which antibodies in human 
sera are substantially absent, 

A method according to anyone of claims 1 to 3, wherein said composition is bound to a solid surface. 

A method according to anyone of claims 1 to 4, wherein said peptide is conjugated to a water-soluble protein of 
at least 5kDal as said macromolecule, 

A method according to any one of claims 1 to 5, wherein two of said peptides are covalently linked together through 
a bond or bridging group. 

A method for determining the presence of antibodies to HIV in a physiological fluid, said method comprising : 

combining a human physiological fluid sample with at least one peptide having at least five and fewer than 
fifty amino acids in a sequence which comes within the sequence of at least one of the following peptide 
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sequences : 

I (126) 

. Y-Gln-Val-Arg-Asp-Gln-Ala-Glu-His-Leu-Lys-Thr-Ala-Val- 
Gln-Met-Ala-Val-Phe-Ile-His-Asn-Phe-Lys-Arg-Lys-Gly-Gly- 
Ile-Gly-Gly-Tyr-Ser-Ala-Gly-Glu-Arg-Ile-Val»Asp-Ile-Ile- 
Ala-Thr-Thr-Asp-Ile-X-Z ; 



II (123) 

Y-Ile-Ala-Thr-Asp-Ile-Gln-Thr-Lys-Glu-Leu-Gln-Lys-Gln- 
Ile-Thr-Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser- 
Arg-Asp-Pro-Leu-Trp-Lys-Gly-Pro-Ala-Lys-Leu-Leu-Txp-Lys- 
. Gly-Glu-Gly-Ala-X-Z ; 

or 

Ila (124) 

Y-Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser-Arg- 
Asp-Pro-Leu-Trp-Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-Lys-Gly- 
Glu-Gly-Ala-X-Z ; 

wherein X and Y are optionally present and when present represent amino acids that facilitate covalent 
coupling of said peptide to a protein carrier or other peptides or polymerization through an added cysteine 
residue by oxidation, Z indicates that the carboxy terminal amino acid is present as either a free carboxy or 
as an amide and where said peptide is free of other peptides or is conjugated to a macromolecule for which 
antibodies in human sera are substantially absent, provided that said peptide is different from the following 
peptides : 

Val-Tyr-Tyr-Arg-Asp-Ser-Arg-Asn-Pro-Leu ; and 
Val-Phe-Ile-His-Asn-Phe-Lys-Arg-Lys-Gly , 

incubating for a sufficient time for complex formation to occur ; and 

determining the formation of complex by employing a labelled specific binding protein which binds to said 
complex and provides a detectable signal. 

A method according to claim 7, wherein one of the peptides has one of the following sequences : 

I (126) 

Y-Gln-Val-Arg-Asp-Gln-Ala-Glu-His-Leu-Lys-Thr-Ala-Val- 
Gln-Met-Ala-Val-Phe-Ile-His-Asn-Phe-Lys-Arg-Lys-Gly-Gly- 
Ile-Gly-Gly-Tyr-Ser-Ala-Gly-Glu-Arg-Ile-Val-Asp-Ile-Ile- 
Ala-Thr-Asp-Ile-X-Z ; 
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II (123) 

Y*Ile-Ala-Thr-Asp-Ile-Gln«Thr-Lys-Glu-Leu-Gln-Lys-Gln- 

Ile-Thr-Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser- 

Arg-Asp-Pro-Leu-Trp-Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-Lys- 
Gly-Glu-Gly-Ala-X-Z ; 

or 

Ha (124) 

Y-Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser-Arg- 

Asp-Pro-Leu-Trp-Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-Lys-Gly- 

Glu-Gly-Ala-X-Z 

wherein X and Y are optionally present and when present represent amino acids that facilitate covalent 
coupling of said peptide to a protein carrier or other peptides or polymerization through an added cysteine residue 
by oxidation. Z indicates that the carboxy terminal amino acid is present as either a free carboxy or as an amide 
and where said peptide is free of other peptides or is conjugated to a macromolecule for which antibodies in human 
sera are substantially absent, provided that said peptide is different from the following peptides : 

Val-Tyr-Tyr-Arg-Asp-Ser-Arg-Asn-Pro-Leu ; and 
Val-Phe-Ile-His-Asn-Phe-Lys-Arg-Lys-Gly, 

9. A method for determining the presence of antibodies to HIV in a physiological fluid, said method comprising : 
combining a human physiological fluid sample with a peptide having the following sequence : 



III (158) 

Y-Leu-Asn-Thr-Val-Gly-Gly-His-Gln-Ala-Ala-Met-Gln-Met-Leu- 
Lys-Glu-Thr-Ile-Asn-Glu-Glu-Ala-Ala-Glu-Trp-Asp-Arg-Val- 
His-Pro-X-Z ; 

wherein X and Y are optionally present and when present represent amino acids that facilitate covalent coupling 
of said peptide to a protein carrier or other peptides or polymerization through an added cysteine residue by 
oxidation, Z indicates that the carboxy terminal amino acid is present as either a free carboxy or as an amide 
and where said peptide is free of other peptides or is conjugated to a macromolecule for which antibodies in 
human sera are substantially absent; 

incubating for a sufficient time for complex formation to occur ; and 

determining the formation of complex by employing a labelled specific binding protein which binds to said 
complex and provides a detectable signal. 

10. A method according to anyone of claims 7 to 9, wherein said label is a fluoresces 

11. A method according to anyone of claims 7 to 9, wherein said label is an enzyme. 

12. A vaccine composition comprising at least one peptide selected from the group of peptides having the formulae : 
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Y-Leu-Asn-Thr-Val-Gly-Gly-His-Gln-Ala-Ala-Met-Gln-Met- 
Leu*Lys-Glu-Thr-Ile-Asn-Glu-Glu-Ala-Ala-Glu-Trp-Asp-Arg- 
Val-Kis-Pro-X-Z ; 



Y-Gln-Val-Arg-Asp-Gln-Ala-Glu-His-Leu-Lys-Thr-Ala-Val- 
Gln-Met-Ala-Val-Phe-Ile-His-Asn-Phe-Lys-Arg-Lys-Gly-Gly- 
Ile-Gly-Gly-Tyr-Ser-Ala-Gly-Glu-Arg-Ile-Val-Asp-Ile-Ile- 
Ala-Thr-Asp-Ile-X-Z ; 



Y-Ile-Ala-Thr-Asp-Ile-Gln-Thr-Lys-Glu-Leu-Gln-Lys-Gln- 
Ile-Thr-Lys*Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyx-Arg-Asp-Ser- 
Arg-Asp-Pro-Leu-Trp-Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-Lys- 
Gly-Glu-Gly-Ala-X-Z ; 



Y-Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser-Arg- 
Asp-Pro-Leu-Trp-Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-Lys-Gly- 
Glu-Gly-Ala-X-Z ; 

wherein X and Y are optionally present and when present represent amino acids that facilitate covalent 
coupling of said peptide to a protein carrier or other peptides, Z indicates that the carboxy terminal amino acid is 
present as either a free carboxy or as an amide, and said peptides are conjugated to an immunogenic protein, 
said peptides or conjugates being present in an amount to provide an immunogenic response in a physiologically 
acceptable carrier. 

13. A vaccine according to claim 12, wherein said peptides are coupled to immunogenic proteins. 

14. A peptide of the formula : 

I (126) 

Y-Gln-Val-Arg-Asp-Gln-Ala-Glu-His-Leu-Lys-Thr-Ala-Val- 
Gln-Met-Ala-Val*Phe-Ile-His-Asn*Phe-Lys-Arg-Lys-Gly-Gly- 
Ile-Gly-Gly-Tyr-Ser-Ala-Gly-Glu-Arg-Ile-Val-Asp-Ile-Ile- 
Ala-Thr-Asp-Ile-X-Z ; 
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II (123) 

Y-Ile-Ala-Thr-Asp-Ile-Gln-Thr-Lys-Glu-Leu-Gln-Lys-Gln- 
Ile-Thr-Lys-Ile-Gln-Asn-Phe-Arg-Val-?yr-Tyr-Arg-Asp-Ser- 
Arg -Asp-Pro- Leu-Trp-Lys-Gly- Pro- Ala- Lys-Leu-I^u-Trp- Lys- 
Gly-Glu-Gly-Ala-X-2 ; 

Ila (124) 

Y-Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser-Arg- 
Asp-Pro-Leu-Trp-Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-Lys-Gly- 
Glu-Gly-Ala-X-Z ; or 

III (158) 

Y-Leu-Asn-Thr-Val-Gly-Gly-His-Gln-Ala*Ala-Met-Gln-Met-Leu- 
Lys-Glu-Thr-Ile-Asn-Glu-Glu-Ala-Ala-Glu-Trp-Asp-Arg-Val- 
His-Pro-X-Z ; 

wherein X and Y are optionally present and when present represent amino acids that facilitate covalent coupling 
of said peptide to a protein carrier or other peptides or polymerization through an added cysteine residue by oxi- 
dation, Z indicates that the carboxy terminal amino acid is present as either a free carboxy or as an amide and 
where said peptide is free of other peptides or is conjugated to a macromolecule for which antibodies in human 
sera are substantially absent. 

15. The peptide of claim 14, wherein said peptide has formula (I) (126). 

16. The peptide of claim 14, wherein said peptide has formula (II) (123). 

17. The peptide of claim 14, wherein said peptide has formula (Ila) (124). 

18. The peptide of claim 14, wherein said peptide has formula (III) (158). 

19. A method of preparing a peptide according to any one of claims 14 to 15, e.g. using an automatic synthesizer or 
by hybrid or recombinant DNA technology. 

20. A method of preparing a vaccine composition according to claim 1 2 or claim 1 3 comprising formulating said peptides 
or conjugates with a physiologically acceptable medium, adjuvant or carrier. 

21. A method of preparing a reagent referred to in any one of claims 1 to 11 comprising appropriately formulating said 
at least one peptide. 



Claims for the following Contracting State : ES 

1. A method for detecting the presence of antibody to HIV virus in a sample where the sample is combined with a 
composition having epitopic sites immunologically competitive with HIV eprtopic sites, whereby antibodies bind to 
such protein composition to form at least one specific binding pair complex and the amount of complex formation 
is determined, characterized in that : 

the assay medium comprises a reagent containing at least one peptide of at least five and fewer than fifty 
amino acids in a sequence which comes within the sequence of at least one of the following peptide sequences : 
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I (126) 

Y-Gln-Val-Arg-Asp-Gln-Ala-Glu-His-Leu-Lys-Thr-Ala-Val- 

Gln-Met»Ala-Val-Phe-Ile-His-Asn-?he-Lys-Arg-Lys-Gly-Gly« 

Ile-Gly-Gly-Tyr-Ser-Ala-Gly-Glu-Arg-Ile-Val-Asp-Ile-rie- 
Ala-Thr-Asp-Ile-X-Z ; 



II (123) 

Y-Ile-Ala-Thr-Asp-Ile-Gln-Thr-Lys-Glu-Leu-Gln«Lys-Gln- 
Ile-Thr-Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser- 
Arg-Asp-Pro-Leu-Trp-Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-Lvs- 
Gly-Glu-Gly-Ala-X-Z ; 

or 

Ha (124) 

Y-Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser-Arg- 
Asp-Pro- Leu-Trp-Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-Lys-Gly- 
Glu-Gly-Ala-X-Z 

wherein X and Y are optionally present and when present represent amino acids that facilitate covalent coupling 
of said peptide to a protein carrier or other peptides or polymerization through an added cysteine residue by oxi- 
dation, Z indicates that the carboxy terminal amino acid is present as either a free carboxy or as an amide and 
where said peptide is free of other peptides or is conjugated to a macromolecule for which antibodies in human 
sera are substantially absent, provided that said peptide is different from the following peptides : 

Val-Tyr-Tyr-Arg-Asp-Ser-Arg-Asn-Pro-Leu ; and 
Val-Phe-Ile-His-Asn-Phe-Lys-Arg-Lys-Gly* 

A method according to claim 1 , wherein one of the peptides has one of the following sequences : 

I (126) 

Y-Gln-Val-Arg-Asp-Gln-Ala-Glu-His-Leu-Lys-Thr-Ala-Val- 
Gln-Met-Ala-Val-Phe-Ile-His-Asn-Phe-Lys-Arg-Lys-Gly-Gly- 
Ile-iSly-Gly-Tyr-Ser-Ala-Gly-Glu-Arg-lle-Val-Asp-Ile-Ile- 
Ala-Thr-Asp-Ile-X-Z ; 
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II (123) 

Y-Ile-Aia-Thr -Asp-Ile-Gln-Thr-Lys-Glu-Leu-Gln-Lys-Gln- 
Ile-Thr-Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser- 
Arg-Asp-Pro-Leu-Trp-Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-Lys- 
Glv-Glu-Glv-Ala-X-Z ; 

or 



Ha (124) 

Y-Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser-Arg- 
Asp-Pro- Leu-Trp-Lys-Gly- Pro- Ala-Lys-Leu-Leu-Trp-Lys-Gly- 
Glu-Gly-Ala-X-Z, 

wherein X and Y are optionally present and when present represent amino acids that facilitate covalent coupling 
ot said peptide to a protein carrier or other peptides or polymerization through an added cysteine residue by oxi- 
dation, Z indicates that the carboxy terminal amino acid is present as either a free carboxy or as an amide and 
where said peptide is free of other peptides or is conjugated to a macromolecule for which antibodies in human 
sera are substantially absent. 

A method for detecting the presence of antibody to HIV virus in a sample where the sample is combined with a 
composition having epitopic sites immunologically competitive with HIV epitopic sites, whereby antibodies bind to 
such protein composition to form at least one specific binding pair complex and the amount of complex formation 
is determined, characterized in that : 

the assay medium comprises a reagent containing a peptide having the following sequence : 

III (158) 

Y-Leu-Asn-Thr-Val-Gly-Gly-His-Gln-Ala-Ala-Met-Gln-Met- 

Leu-Lys-Glu-Thr-Ile-Asn-Glu-Glu-Ala-Ala-Glu-Trp-Asp-Arg- 

Val-His-Pro-X-Z 

wherein X and Y are optionally present and when present represent amino acids that facilitate covalent coupling 
of said peptide to a protein carrier or other peptides or polymerization through an added cysteine residue by oxi- 
dation, Z indicates that the carboxy terminal amino acid is present as either a free carboxy or as an amide and 
where said peptide is free of other peptides or is conjugated to a macromolecule for which antibodies in human 
sera are substantially absent. 

A method according to anyone of claims 1 to 3, wherein said composition is bound to a solid surface. 

A method according to anyone of claims 1 to 4, wherein said peptide is conjugated to a water-soluble protein of 
at least 5kOal as said macromolecule. 

A method according to any one of claims 1 to 5, wherein two of said peptides are covalently linked together through 
a bond or bridging group. 

A method for determining the presence of antibodies to HIV in a physiological fluid, said method comprising : 

combining a human physiological fluid sample with at least one peptide having at least five and fewer than 
fifty amino acids in a sequence which comes within the sequence of at least one of the following peptide sequences : 
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I (126) 

Y-Gln-Val-Arg-Asp-Gln-Ala-Glu-His-Leu-Lys-Thr-Ala-Val- 
Gln-Met-Ala-Val-Phe-Ile-His-Asn-Phe-Lys-Arg-Lys-Gly-Gly- 
Ile-Gly-Gly-Tyr-Ser-Ala-Gly-Glu-Arg-IIe-Val-Asp-Ile-Ile- 
Ala-Thr-Thr-Asp-Ile-X-Z ; 

II (123) 

Y-Ile-Ala-Thr-Asp-Ile-Gln-Thr-Lys-Glu-Leu-Gln-Lys-Gln- 
Ile«Thr-Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser- 
Arg-Asp-Pro-Leu-Trp-Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-Lys- 
Gly-Glu-Gly-Ala-X-Z ; 

or 

Ha (124) 

Y-Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser-Arg- 
Asp-Pro-Leu-Trp-Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-t.ys-Gly- 
Glu-Gly-Ala-X-Z ; 

wherein X and Y are optionally present and when present represent amino acids that facilitate covalent 
coupling of said peptide to a protein carrier or other peptides or polymerization through an added cysteine residue 
by oxidation, Z indicates that the carboxy terminal amino acid is present as either a free carboxy or as an amide 
and where said peptide is free of other peptides or is conjugated to a macromolecule for which antibodies in human 
sera are substantially absent, provided that said peptide is different from the following peptides : 

Val-Tyr-Tyr-Arg-Asp-Ser-Arg-Asn-Pro-Leu ; and 
Val-Phe-Ile-His-Asn-Phe-Lys-Arg-Lys-Gly, 

incubating for a sufficient time for complex formation to occur ; and 

determining the formation of complex by employing a labelled specific binding protein which binds to said 
complex and provides a detectable signal. 

A method according to claim 7, wherein one of the peptides has one of the following sequences : 

I (126) 

Y-Gln-Val-Arg-Asp-Gln-Ala-Glu-H±s-Leu-Lys-Thr«Ala-Val- 
Gln-Met-Ala-Val-Phe-Ile-His-Asn-Phe-Lys-Arg-Lys-Gly-Gly- 
Ile-Gly-Gly-Tyr-Ser-Ala-Gly-Glu-Arg-Ile-Val-Asp-Ile-Ile- 
Ala-Thr-Asp-Ile-X-Z ; 
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II (123) 

Y-Ile-Ala-Thr-Asp-Ile-Gln-Thr-Lys-Glu-Leu-Gln-Lys-Gln- 
Ile-Thr-Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser- 
Arg-Asp-Pro-Leu- Trp-Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-Lys- 
Gly-Glu-Gly-Ala-X-Z ; 



Ila (124) 

Y-Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser-Arg- 

Asp-Pro-Leu-Trp-Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-Lys-Gly- 

Glu-Gly-Ala-X-Z 

wherein X and Y are optionally present and when present represent amino acids that facilitate covalent 
coupling of said peptide to a protein carrier or other peptides or polymerization through an added cysteine residue 
by oxidation, Z indicates that the carboxy terminal amino acid is present as either a free carboxy or as an amide 
and where said peptide is free of other peptidee or is conjugated to a macromolecule for which antibodies in human 
sera are substantially absent, provided that said peptide is different from the following peptides : 

Val-Tyr-Tyr-Arg-Asp-Ser-Arg-Asn-Pro-Leu ; and 
Val-Phe-Ile-His-Asn-Phe-Lys-Arg-Lys-Gly . 

9. A method for determining the presence of antibodies to HIV in a physiological fluid, said method comprising : 

combining a human physiological fluid sample with a peptide having the following sequence : 

III (158) 

y-L eu _Asn-Thr-Val-Gly-Gly-His-Gln»Ala-Ala-Met-Gln-Met-Leu- 

Lys-Glu-Thr-Ile-Asn-Glu-Glu-Ala-Ala-Glu-Trp-Asp-Arg-Val- 

His-Pro-X-Z 

wherein X and Y are optionally present and when present represent amino acids that facilitate covalent coupling 
of said peptide to a protein carrier or other peptides or polymerization through an added cysteine residue by 
oxidation, Z indicates that the carboxy terminal amino acid is present as either a free carboxy or as an amide 
and where said peptide is free of other peptides or is conjugated to a macromolecule for which antibodies in 
human sera are substantially absent; 

incubating for a sufficient time for complex formation to occur ; and 

determining the formation of complex by employing a labelled specific binding protein which binds to said 
complex and provides a detectable signal. 

10. A method according to anyone of claims 7 to 9, wherein said label is a fluorescer. 

11. A method according to anyone of claims 7 to 9, wherein said label is an enzyme. 

12. A method of preparing a vaccine composition comprising at least one peptide of peptides having the formulae : 
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Y-Leu-Asn-Thr-Val-Gly-Gly-His-Gln-Ala-Ala-Met-Gln-Met- 
Leu-Lys-Glu-Thr-Ile-Asn-Glu-Glu-Ala-Ala-Glu-Trp-Asp-Arg- 
Val-His-Pro-X-Z ; 



Y-Gln-Val-Arg- Asp-Gin- Ala-Glu-His-Leu-Lys-Thr-Ala-Val- 
Gln-Met-Ala-Val-Phe-Ile-His-Asn-Phe-Lys-Arg-Lys-Gly-Gly- 
Ile-Gly-Gly-Tyr-Ser-Ala-Gly-Glu-Arg-Ile-Val-Asp-Ile-Ile- 
Ala-Thr-Asp-Ile-X-Z ; 

Y-H e _Ala-Thr«Asp-Ile-Gln-Thr-Lys-Glu-Leu-Gln-Lys-Gln- 
Ile-Thr-Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser- 
Arg-Asp-Pro-Leu-Trp -Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-Lys- 
Gly-Glu-Gly-Ala-X-Z ; 



Y-Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser-Arg- 

Asp-Pro-Leu-Trp-Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-Lys-Gly- 

Glu-Gly-Ala-X-Z 

wherein X and Y are optionally present and when present represent amino acids that facilitate covalent 
coupling of said peptide to a protein carrier or other peptides, Z indicates that the carboxy terminal amino acid is 
present as either a free carboxy or as an amide, and said peptides are conjugated to an immunogenic protein, 
said peptides or conjugates being present in an amount to provide an immunogenic response in a physiologically 
acceptable carrier, said method comprising formulating said peptides or conjugates with a physiologically accept- 
able medium, adjuvant or carrier. 

13. A method of preparing a vaccine according to claim 12, which comprises the coupling of said peptides to immu- 
nogenic proteins. 

14. A method of preparing a peptide of the formula : 

I (126) 

Y-Gln-Val-Arg-Asp-Gln-Ala-Glu-His-Leu-Lys-Thr-Ala-Val- 
Gln-Met-Ala-Val-Phe-Ile-His-Asn-Phe-Iiys-Arg-Lys-Gly-Gly- 
Ile-Gly-Gly-Tyr-Ser-Ala-Gly-Glu-Arg-Ile-Val-Asp-Ile-Ile- 
Ala-Thr-Asp-Ile-X-Z ; 
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II (123) 

Y-Ile-Ala-Thr-Asp-Ile-Gln-Thr-Lys-Glu-Leu-Gln-Lys~Gln~ 
Ile-Thr-Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser- 
Arg- Asp-Pro- Leu-Trp-Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-Lys- 
Gly-Glu-Gly-Ala-X-Z ; 



Ha (124) 

Y-Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser-Arg- 
Asp-Pro-Leu-Trp-Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-Lys-Gly- 
Glu-Gly-Ala-X-Z ; or 

III (158) 

Y-Leu*Asn-Thr-Val-Gly-Gly-His-Gln-Ala-Ala-Met-Gln-Met-Leu- 
Lys-Glu-Thr-Ile-Asn-Glu-Glu-Ala-Ala-Glu-Trp-Asp-Arg-Val- 
His-Pro-X-Z ; 

wherein X and Y are optionally present and when present represent amino acids that facilitate covalent coupling 
of said peptide to a protein carrier or other peptides or polymerization through an added cysteine residue by oxy- 
dation, and Z indicates that the carboxy terminal amino acid is present as either a free carboxy or as an amide, 
and where said peptide is free of other peptides or is conjugated to a macromolecule for which antibodies in human 
sera are substantially absent, said method using an automatic synthesizer or using hybrid or recombinant DNA 
technology. 

15. A method of preparing a reagent referred to in any one of claims 1 to 11 comprising appropriately formulating said 
at least one peptide. 



Patentansprucho 



Patentanspruche fur folgende Vertragsstaaten : AT, BE, CH, LI, DE, FR, GB, GR, IT, LU, NL, SE 

1. Verfahren zur Detektion des Vorliegens von Antikdrpern gegen das HIV- Virus in einer Probe, bei welchem die 
Probe mit einer Zusammensetzung mit epitopen Bereichen, die immunologisch mit epitopen HIV-Bereichen kom- 
petitiv sind, kombiniert wird, wodurch Antikorper an eine derartige Protein-Zusammensetzung binden, urn zumin- 
dest einen spezifischen Bindungspaar-Komplex zu bilden, und die Menge an Komplexbildung bestimmt wird, da- 
durch gekennzeichnet, daB: 

das Assay-Medium ein Reagenz umfaBt, das zumindest ein Peptid mit zumindest funf und wenigerals funfzig 
Aminosauren in einer Sequenz enthalt, die in die Sequenz zumindest einer der folgenden Peptidsequenzen fallt: 
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I (126) 

Y-Gln-Val-Arg-Asp-Gln-Ala-Glu-His-Leu-Lys-Thr-Ala-Val- 
Gln-Met-Ala-Val-Phe-Ile-His-Asn-Phe-Lys-Arg-Lys-Gly-Gly- 
Ile-Gly-Gly-Tyr-Ser-Ala-Gly-Glu-Arg-Ile-Val-Asp-Ile-Ile- 
Ala-Thr-Asp-Ile-X-Z ; 

II (123) 

Y-Ile-Ala-Thr-Asp-Ile-Gln-Thr-Lys-Glu-Leu-Gln«Lys-Gln- 
Ile-Thr-Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser- 
Arg-Asp-Pro-Leu-Trp-Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-Lys- 
Gly-Glu-Gly-Ala-X-Z ; 

oder 

Ila (124) 

Y-Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser-Arg- 
Asp-Pro-Leu-Trp-Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-Lys-Gly- 

Glu-Gly-Ala-X-Z ; 

worin X und Y gegebenenfalls vorhanden sind und, sofern vorhanden, Aminosauren darstellen, die eine kovalente 
Kopplung des Peptids mit einem Protein-Trager oder anderen Peptiden oder eine Polymerisation durch einen 
angefugten Cysteinrest mittels Oxidation erleichtern, Z anzeigt, daG die Carboxy-terminale Aminosaure entweder 
als freies Carboxy oder als Amid vorliegt, und wobei das Peptid frei ist von anderen Peptiden oder an ein Makro- 
molekul konjugiert ist, fur das Antikorper in Humansera im wesentlichen fehten, mit der MaGgabe, dafi das Peptid 
von den folgenden Peptiden verschieden ist: 

Val-Tyr-Tyr-Arg-Asp-Ser-Arg-Asn-Pro-Leu ; und 
Val-Phe-Ile-His-Asn-Phe-Lys-Arg-Lys-Gly- 

Verfahren nach Anspruch 1 , bet welchem eines der Peptide eine der folgenden Sequenzen aufweist: 

I (126) 

Y-Gln-Val-Arg-Asp-Gln-Ala-Glu-His-Leu»Lys-Thr-Ala-Val- 
Gln-Met-Ala-Val-Phe-Ile-His-Asn-Phe-Lys-Arg-Lys-(51y-Gly 
Ile-Gly-Gly-Tyr-Ser-Ala-Gly-Glu*Arg-Ile-Val-Asp-Ile»Ile- 
Ala-Thr-Asp-Ile-X-Z ; 
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II (123) 

Yrlle-Ala-Thr -Asp-Ile-Gln-Thr-Lys-Glu-Leu-Gln-Lys-Gln- 
Ile-Thr-Lyc-Ilo-Gln-Asn-Pha-Arg-Val-Tyr-Tyr-Arg-Asp-Ser- 
Arg-Asp-Pro-Leu-Trp-Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-Lys- 
Gly-Glu-Gly-Ala-X-Z ; 

oder 

Ila (124) 

Y-Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser-Arg- 
Asp-Pro-Leu-Trp-Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-Lys-Gly- 

Glu-Gly-Ala-X-Z; 

worin X und Y gegebenenfalls vorhanden sind und, sofern vorhanden, Aminosauren darstellen, die eine kovalente 
Kopplung des Peptids mit einem Protein-Trager oder anderen Peptiden oder eine Polymerisation durch einen 
angefugten Cysteinrest mittels Oxidation erleichtem, Z anzeigt, daG die Carboxy-terminale Aminosaure entweder 
als freies Carboxy oder als Amid vorliegt, und wobei das Peptid frei ist von anderen Peptiden oder an ein Makro- 
molekul konjugiert ist, fur das Antikorper in Humansera im wesentlichen fehlen. 

Verfahren zur Detektion des Vorliegens von Antikorpern gegen das HIV-Virus in einer Probe, bei welchem die 
Probe mit einer Zusammensetzung mit epitopen Bereichen, die immunologisch mit epitopen HIV-Bereichen kom- 
petttiv sind, kombiniert wird, wodurch Antikorper an eine derartige Protein-Zusammensetzung binden, urn zumin- 
dest einen spezifischen Bindungspaar-Komptex zu bilden, und die Menge an Komplexbildung bestimmt wird, da- 
durch gekennzeichnet, daG: 

das Assay-Medium ein Reagenz umfaGt, das ein Peptid mit der folgenden Sequenz enthalt: 



III (158) 

Y-Leu-Asn-Thr-Val-Gly-Gly-His-Gln-Ala-Ala-Met-Gln-Met- 

Leu-Lys-Glu-Thr-Ile-Asn-Glu-Glu-Ala~Ala-Glu-Trp-Asp-Arg- 

Val-His-Pro-X-Z; 

worin X und Y gegebenenfalls vorhanden sind und, sofern vorhanden, Aminosauren darstellen, die eine kovalente 
Kopplung des Peptids mit einem Protein-Trager oder anderen Peptiden oder eine Polymerisation durch einen 
angefugten Cysteinrest mitteis Oxidation erleichtem, Z anzeigt, daG die Carboxy-terminale Aminosaure entweder 
a(s freies Carboxy oder als Amid vorliegt, und wobei das Peptid frei ist von anderen Peptiden oder an ein Makro- 
molekul konjugiert ist, fur das Antikorper in Humansera im wesentlichen fehlen. 

Verfahren nach -einem der Anspruche 1 bis 3, bei welchem die Zusammensetzung an eine teste Oberflache ge- . 
bunden ist. 

Verfahren nach einem der Anspruche 1 bis 4, bei welchem das Peptid an ein wasserlosliches Protein von zumindest 
5 kDa als Makromolekul konjugiert ist. 

Verfahren nach einem der Anspruche 1 bis 5, bei welchem zwei der Peptide durch eine Bindung oder eine Uber- 
bruckungsgruppe kovalent miteinander verbunden sind. 

Verfahren zur Bestimmung des Vorliegens von Antikorpern gegen HIV in einer physiologischen Flussigkeit, wel- 
ches Verfahren umfaGt: 
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Kombinieren einer humanen physiologischen Russigkeitsprobe mit zumindest einem Peptid mit zumindest 
- f unf und weniger als funfzig Aminosauren in einer Sequenz, die in die Sequenz zumindest einer der folgenden 
Peptidsequenzen faltt: 

I (126) 

Y-Gln-Val-Arg-Asp-Gln-Ala-Glu-His-Leu-Lys-Thr-Ala-Val- 
Gln-Met-Ala-Val-Phe-Ile-Hls-Asn-Phe-Lys-Arg-Lys-Gly-Gly- 
Ile-Gly-Gly-Tyr-Ser-Ala-Gly-Glu-Arg-Ile-Val-Asp-Ile-Ile- 
Ala-Thr-Thr-Asp-Ile-X-Z ; 

II (123) 

Y-Ile-Ala-Thr-Asp*Ile-Gln-Thr-Lys-Glu-Leu-Gln-Uys-Gln- 
Ile-Thr-Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser- 
Arg-Asp-Pro-l*eu-Trp-Lys-Gly-Pro-Ala-Lys-I*eu-Leu-Trp*-Lys- 
Gly-Glu-Gly-Ala-X-Z ; 

Oder 

Ila (124) 

Y-Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser-Arg- 
Asp-Pro-Leu-Trp-Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-Lys-Gly- 
Glu-Gly-Ala-X-Z ; 

worin X und Y gegebenenfalls vorhanden sind und, sofern vorhanden, Aminosauren darstellen, die eine ko- 
valente Kopplung des Peptids mit einem Protein-Trager oder anderen Peptiden Oder eine Polymerisation durch 
einen angefugten Cysteinrest mittets Oxidation erleichtern, Z anzeigt, da6 die Carboxy-terminale Aminosaure 
entweder als freies Carboxy oder als Amid vorliegt, und wobei das Peptid frei ist von anderen Peptiden oder 
an ein Makromolekul konjugiert ist, fur das Antikorper in Humansera im wesentiichen fehlen, mit der MaBgabe, 
daf3 das Peptid von den folgenden Peptiden verschieden ist: 

Val-Tyr-Tyr-Arg-Asp-Ser-Arg-Asn-Pro-Leu ; und 
Val-Phe-Ile-Hls-Asn-Phe-Lys-Arg-Lys-Gly , 

Inkubieren wahrend einer ausreichenden Zeit fur das Auftreten einer Komplexbildung; und 

Bestimmen der Komplexbildung unter Verwendung eines markierten speziftschen Bindungsproteins, das an 

den Komplex bindet und ein detektierbares Signal liefert. 

Verfahren nach Anspruch 7. bei welchem eines der Peptide eine der folgenden Sequenzen aufweist: 
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I (126) 

Y-Gln-Val-Arg-Asp-Gln-Ala-Glu-His-Leu-Lys-Thr-Ala-Val- 
Gln-Met-Ala-Val-Phe-lle-His-Asn-Phe-Lys-Arg-Lys-Gly-Gly- 
Ile-Gly-Gly-Tyr-Ser-Ala-Gly-Glu-Arg-Ile-Val-Asp-lle-Ile- 
Ala-Thr-Asp-Ile-X-Z ; 

II (123) 

Y-Ile-Ala-Thr-Asp-Ile-Gln-Thr-Lys-Glu-Leu-Gln-Lys-Gln- 
Ile-Thr-Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser- 
Arg-Asp-Pro-Leu-Trp -Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-Lys- 
Gly-Glu-Gly-Ala-X-Z ; 

Oder 

Ila (124) 

Y-Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser-Arg- 

Asp-Pro-Leu-Trp-Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-Lys-Gly- 

Glu-Gly-Ala-X-Z; 

worin X und Y gegebenenfalis vorhanden sind und, sofern vorhanden, Aminosauren darstellen, die eine kovalente 
Kopplung des Peptids mit einem Protein-Trager oder anderen Peptiden oder eine Polymerisation durch einen 
angefugten Cysteinrest mittels Oxidation erleichtern, Z anzeigt, daG die Carboxy-terminale Aminosaure entweder 
als treies Carboxy oder als Amid vorliegt, und wobei das Peptid frei ist von anderen Peptiden oder an ein Makro- 
molekul konjugiert ist, fur das Antikorper in Humansera im wesentlichen fehlen, mit der MaGgabe, da3 das Peptid 
von den folgenden Peptiden verschieden ist: 

Val-Tyr-Tyr-Arg-Asp-Ser-Arg-Asn-Pro-Leu ; und 
Val-Phe-Ile-His-Asn-Phe-Lys-Arg-Lys-Gly 

Verfahren zur Bestimmung des Voriiegens von Antikorpem gegen HIV in einer physiologischen Flussigkeit, wel- 
ches Verfahren umfaBt: 

Kombinieren einer humanen physiologischen Flussigkeitsprobe mit zumindest einem Peptid mit der folgenden 
Sequenz: 

III (158) 

Y-Leu-Asn-Thr-Val-Gly-Gly-H±s-Gln-Ala-Ala-Met-Gln-Met-Leu- 
Lys-Glu-Thr-Ile-Asn-Glu-Glu-Ala-Ala-Glu-Trp-Asp-Arg-Val- 
His-Pro-X-Z ; 

worin X und Y gegebenenfalis vorhanden sind und, sofern vorhanden, Aminosauren darstellen, die eine ko- 
valente Kopplung des Peptids mit einem Protein-Trager oder anderen Peptiden oder eine Polymerisation durch 
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einen angefugten Cysteinrest mittels Oxidation erieichtern, 2 anzeigt, daG die Carboxy-terminale Aminosaure 
• entweder als freies Carboxy oder als Amid vorliegt, und wobei das Peptid frei ist von anderen Peptiden oder 
an ein MakromolekOI konjugierl ist, fur das Antikdrper in Humansera im wesentlichen fehlen; 
Inkubieren wahrend einer ausreichenden Zeit fur das Auftreten einer Komplexbildung; und 
Bestimmen der Komplexbildung unter Verwendung eines markierten spezifischen Bindungsproteins, das an 
den Komplex bindet und ein detektierbares Signal liefert. 

10. Verfahren nach einem der Anspruche 7 bis 9, bei welchem der Marker ein fluoreszierender Marker ist. 

11. Verfahren nach einem der Anspruche 7 bis 9, bei welchem der Marker ein Enzym ist. 

12. Impfstoff-Zusammensetzung, welche zumindest ein Peptid umfaGt, ausgewahtt aus der Gruppe von Peptiden der 
Formeln: 



Y-Leu-Asn-Thr-Val-Gly-Gly-His-Gln-Ala-Ala-Met-Gln-Met- 
Leu-Lys-Glu-Thr-Ile-Asn-Glu-Glu-Ala-Ala-Glu-Trp-Asp-Arg- 
Val-His-Pro-X-Z ; 



Y-Gln-Val-Arg-Asp-Gln-Ala-Glu-His-Leu*Lys-Thr-Ala-Val- 
Gln-Met-Ala-Val-Phe-Ile-His-Asn-Phe-Lys-Arg-Lys-Gly-Gly- 
Ile-Gly-Gly-Tyr-Scr-Ala-Gly-Glu-Arg-Ile-Val-Asp-Ile-Ile- 
Ala-Thr-Asp-Ile-X-Z ; 



Y-Ile-Ala-Thr-Asp-Ile-Gln-Thr*Lys-Glu-Leu-Gln^Lys-Gln- 
Ile-Thr-Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser- 
Arg-Asp-Pro-Leu-Trp -Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-Lys- 
Gly-Glu-Gly-Ala-X-Z ; 

Y-Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser-Arg- 
Asp-Pro-Leu-Trp-Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-Lys-Gly- 
Glu-Gly-Ala-X-Z ; 

worin X und Y gegebenenfalls vorhanden sind und, sofern vorhanden, Aminosauren darstellen, die eine kovalente 
Kopplung des Peptids mit einem Protein-Trager oder anderen Peptiden erieichtern, Z anzeigt, daB die Carboxy- 
terminale Aminosaure entweder als freies Carboxy oder als Amid vorliegt, und wobei die Peptide an ein immun- 
ogenes Protein konjugiert sind, welche Peptide oder Konjugate in einer Menge vorliegen, um eine immunogene 
Reaktion in einem physiologisch annehmbaren Trager vorzusehen. 

13. Impfstoff nach Anspruch 12, worin die Peptide mit immunogenen Proteinen gekoppelt sind. 

14. Peptid der Formel: 
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I (126) 

Y-Gln-Val-Arg-Asp-Gln-Ala-Glu-His-Leu-Lys-Thr-Ala-Val- 
Gln-Met-Ala-Val-Phe-Ile-His-Asn-Phe-Lys-Arg-Lys-Gly-Gly- 
Ile-Gly-Gly-Tyr-Ser-Ala-Gly-Glu-Arg-Ile-Val-Asp-Ile-Ile- 
Ala-Thr-Asp-Ile-X-Z ; 

II (123) 

Y-Ile-Ala-Thr-Asp-Ile-Gln-Thr-Lys-Glu-Leu-Gln-Lys-Gln- 
Ile-Thr*Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser- 
Arg-Asp-Pro-I*eu-Trp-Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-Lys- 
Gly-Glu-Gly-Ala-X-Z ; 

Ila (124) 

Y-Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser-Arg- 
Asp-Pro-Leu-Trp-Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-Lys-Gly- 
Glu-Gly-Ala-X-Z ; 

oder 

III (158) 

Y-Leu-Asn-Thr-Val-Gly-Gly-HIs-Gln-Ala-Ala-Met*Gln-Met-Leu- 
Lys-Glu-Thr-Ile-Asn-Glu-Glu-Ala-Ala-Glu-Trp-Asp-Arg-Val- 
His-Pro-X-Z ; 

worin X und Y gegeben entails vorhanden sind und, sofern vorhanden, Aminosauren darstellen, die eine kovalente 
Kopplung des Peptids mit einem Protein-Trager Oder anderen Peptiden oder eine Polymerisation durch einen 
angefugten Cysteinrest mittels Oxidation erleichtern, Z anzeigt, dafc die Carboxy-terminale Aminosaure entweder 
als freies Carboxy oder als Amid vorliegt, und wobei das Peptid frei ist von anderen Peptiden oder an ein Makro- 
molekul konjugiert ist, fur das Antikorper in Humansera im wesentlichen fehlen. 

15. Peptid nach Anspruch 14, wobei das Peptid die Formel (I) (126) aufweist. 

16. Peptid nach Anspruch 14, wobei das Peptid die Formel (II) (123) aufweist. 

17. Peptid nach Anspruch 14, wobei das Peptid die Formel (Ila) (124) aufweist. 

18. Peptid nach Anspruch 14, wobei das Peptid die Formel (III) (158) aufweist. 

19. Verfahren zur Herstellung eines Peptids nach einem der Anspruche 14 bis 18, z.B. unter Verwendung eines au- 
tomatischen Synthesizers oder durch hybride oder rekombinanten DNS-Technologie. 

20. Verfahren zur Herstellung einer Impfstoff-Zusammensetzung nach Anspruch 1 2 oder 1 3 ( welches das Formulieren 
der Peptide oder Konjugate mit einem physiologisch annehmbaren Medium, Adjuvans oder Trager umfaBt. 

21 . Verfahren zur Herstellung eines Reagenz, auf das in einem der Anspruche 1 bis 11 bezuggenommen wird, welches 
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das geeignete Formulieren des zumindest einen Peptids umfaGt. 

Patentan sprue he fur folgenden Vertragsstaat : ES 

1. Verfahren zur Detektion des Vorliegens von Antikorpern gegen das HIV- Virus in einer Probe, bei welchem die 
Probe mit einer Zusammensetzung mit epitopen Bereichen, die immunologisch mit epitopen HI V-Bereichen kom- 
petitiv sind, kombiniert wird, wodurch Antikorper an eine derartige Protein-Zusammensetzung binden, urn zumin- 
dest einen spezrfischen Bindungspaar-Komplex zu bitden, und die Menge an Komplexbildung bestimmt wird, da- 
durch gekennzeichnet, daG: 

das Assay-Medium ein Reagenz umfaGt, das zumindest ein Peptid mit zumindest f unf und weniger als f unf zig 
Aminosauren in einer Sequenz enthalt, die in die Sequenz zumindest einer der folgenden Peptidsequenzen fallt: 

I (126) 

Y-Gln- Val -Arg- Asp-Gin- Ala-Glu-His - Leu- Lys -Thr- Ala- Val - 
Gln-Met:-Ala-Val-Phe-Ile-His-Asn-Phe-Lys-Arg-Lys-Gly-Gly- 
. lle-Gly-Gly-Tyr-Ser-Ala-Gly-Glu-Arg-Ile-Val-Asp-Ile-Ile- 
Ala-Thr-Asp-lle-X-Z ; 



II (123) 

Y-Ile-Ala-Thr-Asp-Ile-Gln-Thr-Lys-Glu-Leu-Gln-Lys-Gln- 
Ile-Thr-Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser- 
Arg-Asp-Pro-Leu-Trp-Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-Lys- 
Gly-Glu-Gly-Ala-X-Z ; 

oder 

Ila (124) 

Y-Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser-Arg- 
Asp-Pro-Leu-Trp-Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-Lys-Gly- 
Glu-Gly-Ala-X-Z ; 

worin X und Y gegebenenfalls vorhanden sind und, sofern vorhanden, Aminosauren darstellen, die eine kovalente 
Kopplung des Peptids mit einem Protein-Trager oder anderen Peptiden oder eine Polymerisation durch einen 
angefugten Cysteinrest mittels Oxidation erleichtem, Z anzeigt, daft die Carboxy-terminale Aminosaure entweder 
als f reies Carboxy oder als Amid vorliegt, und wobei das Peptid trei ist von anderen Peptiden oder an ein Makro- 
moleku! konjugiert ist, fur das Antikorper in Humansera im wesentlichen fehlen, mit der MaGgabe, daB das Peptid 
von den folgenden Peptiden verschieden ist: 

Val-Tyr-Tyr-Arg-Asp-Ser-Arg-Asn-Pro-Leu; und 
Val-Phe-Ile-His-Asn-Phe-Lys-Arg-Lys-Gly. 

2. Verfahren nach Anspruch 1 , bei welchem eines der Peptide eine der folgenden Sequenzen aufweist: 
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I (126) 

Y^Gln-Val-Arg-Asp-Gln-Ala-Glu-His-Leu-Lys-Thr-Ala-Val- 
Gln-Met-Ala-Val-Phe-Ile-His-Asn-Phe-Lys-Arg-Lys-Gly-Gly- 
Ile-Gly-Gly-Tyr-Ser-Ala-Gly-Glu-Arg-Ile-Val-Asp-Ile-Ile- 
Ala-Thr-Asp-Ile-X-Z ; 

II (123) 

Y-Ile-Ala- Thr-Asp-Ile-Gln-Thr-Lys-Glu-Leu-Gln-Lys-Gln- 
Ile-Thr-Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser- 
Arg-Asp-Pro-Leu-Trp-Lys-Gly-Pro-Ala-Lys-Leu-L»eu-Trp-Lys- 
Gly-Glu-Gly-Ala-X-Z ; 

oder 

Ila (124) 

Y-Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser-Arg- 
Asp-Pro-Leu-Trp-Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-Lys-Gly- 

Glu-Glv-Ala-X-Z/ 

worin X und Y gegebenenfalls vorhanden sind und, sofern vorhanden, Aminosauren darstellen, die eine kovalente 
Kopplung des Peptids mit einem Protein-Trager oder anderen Peptiden oder eine Polymerisation durch einen 
angefugten Cysteinrest mittels Oxidation erleichtern, Z anzeigt, daG die Carboxy-terminale Aminosaure entweder 
als freies Carboxy oder als Amid vorliegt, und wobei das Peptid trei ist von anderen Peptiden oder an ein Makro- 
molekul konjugiert ist, fur das Antikorper in Humansera im wesentlichen fehien. 

Verfahren zur Detektion des Vorliegens von Antikorpern gegen das HiV-Virus in einer Probe, bei welchem die 
Probe mit einer Zusammensetzung mit epitopen Bereichen, die immunologisch mit epitopen HI V-Bereichen kom- 
petitiv sind, kombiniert wird, wodurch Antikorper an eine derartige Protein-Zusammensetzung binden, um zumin- 
dest einen spezifischen Bindungspaar-Komplex zu bilden, und die Menge an Komplexbildung bestimmt wird, da- 
durch gekennzeichnet, dafl: 

das Assay-Medium ein Reagenz umfaQt, das ein Peptid mit der folgenden Sequenz enthalt: 

III (158) 

Y-Leu-Asn-Thr-Val-Gly-Gly-His-Gln-Ala-Ala-Me-t-Gln-Met:- 
Leu-Lys-Glu-Thr-Ile-Asn-Glu-Glu-Ala-Ala-Glu-Trp-Asp-Arg- 
Val-His-Pro-X-z ; 

worin X und Y gegebenenfalls vorhanden sind und, sofern vorhanden, Aminosauren darstellen, die eine kovalente 
Kopplung des Peptids mit einem Protein-Trager oder anderen Peptiden oder eine Polymerisation durch einen 
angefugten Cysteinrest mittels Oxidation erleichtern, Z anzeigt, daG die Carboxy-terminale Aminosaure entweder 
als freies Carboxy oder als Amid vorliegt, und wobei das Peptid frei ist von anderen Peptiden oder an ein Makro- 
molekul konjugiert ist, fur das Antikorper in Humansera im wesentlichen fehien. 

Verfahren nach einem der Anspruche 1 bis 3, bei welchem die Zusammensetzung an eine feste Oberflache ge- 
bunden ist. 
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Verfahren nach einam der Anspruche 1 bis 4, bei welchem das Peptid an ein wasserlosliches Protein von zumindest 
5 kDa als Makromolekul konjugiert ist. 

Verfahren nach einem der AnsprOche 1 bis 5, bei welchem zwei der Peptide durch eine Bindung Oder eine Uber- 
bruckungsgruppe kovalent miteinander verbunden sind. 

Verfahren zur Bestimmung des Vorliegens von Antikdrpem gegen HIV in einer physiologischen FlOssigkeit, wel- 
ches Verfahren umfaBt: 

- Kombinieren einer humanen physiologischen Flussigkeitsprobe mil zumindest einem Peptid mit zumindest 
fOnf und weniger als fOnfzig Aminosauren in einer Sequenz, die in die Sequenz zumindest einer der folgenden 
Peptidsequenzen fallt: 

I (126) 

Y-Gln-Val-Arg-Asp-Gln-Ala-Glu-His-Leu-Lys-Thr-Ala-Val- 
Gln-Met-Ala-Val-Phe-Ile-His-Asn-Phe-Lys-Arg-Lys-Gly-Gly- 
Ile-Gly-Gly-Tyr-Ser-Ala-Gly-Glu-Arg-Ile-Val-Asp-Ile-Ile- 
Ala-Thr-Thr-Asp-Ile-X-Z ; 



II (123) 

y-Ile-Ala-Thr-Asp-Ile-Gln-Thr-Lys-Glu-Leu-Gln-Lys-Gln- 

Ile-Thr-Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser- 

Arg-Asp-Pro-Leu-Trp-Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-Lys- 

Gly-Glu-Gly-Ala-X-Z ; 

oder 



Ila (124) 

Y-Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser-Arg- 
Asp-Pro-Leu-Trp-Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-Lys-Gly- 

Glu-Gly-Ala-X-Z ; 

worin X und Y gegebenenfalls vorhanden sind und, sofern vorhanden. Aminosauren darstellen, die eine ko- 
valente Kopplungdes Peptidsmiteinem Protein-Trageroderanderen Peptiden oder eine Polymerisation durch 
einen angefOgten Cysteinrest mittels Oxidation erleichtern, Z anzeigt, daG die Carboxy-terminale Aminosaure 
entweder als freies Carboxy oder als Amid vorliegt, und wobei das Peptid frei ist von anderen Peptiden oder 
an ein Makromolekul konjugiert ist, f Or das Antikorper in Humansera im wesentlichen fehlen, mit der MaGgabe, 
dafi das Peptid von den folgenden Peptiden verschieden ist: 



Val-Tyr-Tyr-Arg-Asp-Ser-Arg-Asn-Pro-Leu ; und 
Val-Phe-Ile-His-Asn-Phe-Lys-Arg-Lys-Gly, 

- Inkubieren wahrend einer ausreichenden Zeit fOr das Auftreten einer Komplexbildung; und 

- Bestimmen der Komplexbildung unter Verwendung eines markierten spezifischen Bindungsprotetns, 
den Komplex bindet und ein detektierbares Signal liefert. 

8. Verfahren nach Anspruch 7, bei welchem eines der Peptide eine der folgenden Sequenzen aufweist: 
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I (126) 

Y-Gln-Val-Arg-Asp-Gln-Ala-Glu-His-Leu-Lys-Thr-Ala-Val- 

Gln-Met-Ala-Val-Phe-Ile-His-Asn-Phe-Lys-Arg-Lys-Gly-Gly- 

Ile-Gly-Gly-Tyr-Ser-Ala-Gly-Glu-Arg-Ile-Val-Asp-Ile-Ile- 

Ala-Thr-Asp-Ile-X-Z ; 



II (123) 

Y-Ile-Ala-Thr-Asp-Ile-Gln-Thr-Lys-Glu-Leu-Gln-Lys-Gln- 

Ile-Thr-Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser- 

Arg-Asp-Pro-Leu-Trp-Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-Lys- 

Gly-Glu-Gly-Ala-X-Z ; 

Oder 

Ila (124) 

Y-Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser-Arg- 
Asp-Pro-Leu-Trp-Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-Lys-Gly- 

Glu-Gly-Ala-x-z ; 

worin X und Y gegebenenfalls vorhanden sind und, sofern vorhanden, Aminosauren darstellen, die eine kovatente 
Kopplung des Peptids mit einem Protein-Trager oder anderen Peptiden Oder eine Polymerisation durch einen 
angefugten Cysteinrest mittels Oxidation erleichtem, Z anzeigt, daG die Carboxy-terminale Aminosaure entweder 
als f reies Carboxy Oder als Amid vorliegt. und wobei das Peptid frei ist von anderen Peptiden oder an ein Makro- 
molekul konjugiert ist, fur das Antikorper in Humansera im wesentlichen fehlen, mit der MaGgabe, daB das Peptid 
von den folgenden Peptiden verschieden ist: 



Val-Tyr-Tyr-Arg-Asp-Ser-Arg-Asn-Pro-Leu ; un d 
Val-Phe-Ile-His-Asn-Phe-Lys-Arg-Lys-Gly . 

Verfahren zur Bestimmung des Vorliegens von Antikorpern gegen HIV in einer physiologischen Flussigkeit, wel- 
ches Verfahren umfaGt: 

- Kombinieren einer humanen physiologischen Flussigkeitsprobe mit zumindest einem Peptid mit der folgenden 
Sequenz: 

III (158) 

Y-Leu-Asn-Thr-Val-Gly-Gly-His-Gln-Ala-Ala-Met-Gln-Met-Leu- 
Lys-Glu-Thr-Ile-Asn-Glu-Glu-Ala-Ala-Glu-Trp-Asp-Arg-Val- 

His-Pro-X-Z 

worin X und Y gegebenenfalls vorhanden sind und, sofern vorhanden, Aminosauren darstellen, die eine ko- 
valente Kopplung des Peptids mit einem Protein-Trager oder anderen Peptiden oder eine Polymerisation durch 
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einen angefugten Cysteinrest mittels Oxidation erleichtern, Z anzeigt, daB die Carboxy-terminale Aminosaure 
Bntweder als freies Carboxy oder als Amid vorliegt, und wobei das Peptid frei ist von anderen Peptiden oder 
an ein Makromolekul konjugiert ist, fur das Antikdrper in Humansera im wesentlichen fehlen; 

- Inkubieren wahrend einer ausreichenden Zeit fur das Auftreten einer Komplexbildung; und 

- Bestimmen der Komplexbildung unter Verwendung eines markierten spezifischen Bindungsproteins, das an 
den Komplex bindet und ein detektierbares Signal liefert 

10. Vertahren nach einem der Anspruche 7 bis 9, bei welchem der Marker ein fluoreszierender Marker ist. 

11. Vertahren nach einem der Anspruche 7 bis 9, bei welchem der Marker ein Enzym ist. 

12. Vertahren zur Herstellung einer Impfstoff-Zusammensetzung, die zumindest ein Peptid von Peptiden der Formeln 
umfaGt: 

Y-Leu-Asn-Thr-Val-Gly-Gly-His-Gln-Ala-Ala-Met-Gln-Met. 
Leu-Lys-Glu-Thr-Ile-Asn-Glu-Glu-Ala-Ala-Glu-Trp-Asp-Arg- 

Val-His-Pro-X-Z ; 



Y-Gln-Val-Arg-Asp-Gln-Ala-Glu-His-Leu-Lys-Thr-Ala-Val- 

Gln-Met-Ala-Val-Phc-Ile-His«Asn-Phe-Lys-Arg-Lys-GlyGly- 

Ile-Gly-Gly-Tyr-Ser-Ala-Gly-Glu-Arg-Ile-Val-Asp-Ile-Ile- 

Ala-Thr-Asp-He-X-Z ; 



Y-Ile-Ala-Thr-Asp-Ile-Gln-Thr-Lys-Glu-Leu-Gln-Lys-Gln- 



Ile-Thr- 


-Lys- 


-Ile- 


■Gln 


Arg- 


-Asp- 


-Pro- 


-Leu- 


■ Trp 


Gly- 


-Glu- 


-Gly 


-Ala- 


•X-Z 


Y- 


•Lys- 


Ile- 


■Gln- 


Asn 



Glu-Gly-Ala-X-Z . 

worin X und Y gegebenenfalls vorhanden sind und. sofern vorhanden, Aminosauren darstellen, die eine kovalente 
Kopplung des Peptids mit einem Protein-Trageroder anderen Peptiden erleichtern, Z anzeigt, dafi die Carboxy- 
terminale Aminosaure entweder als freies Carboxy oder als Amid vorliegt. und wobei die Peptide an em immun- 
ogenes Protein konjugiert sind, welche Peptide oder Konjugate in einer Menge vorliegen, urn eine immunogene 
Reaktion in einem physiologisch annehmbaren Trager vorzusehen; welches Vertahren das Formul.eren der Pep- 
tide oder Konjugate mit einem physiologisch annehmbaren Medium, Adjuvans oder Trager umfafit. 

13. Vertahren zur Herstellung eines Impfstoffs nach Anspruch 12, welches das Koppeln der Peptide mit immunogenen 
Proteinen umfaBt. 

14. Vertahren zur Herstellung eines Peptids der Formel: 
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I (126) 

Y-Gln-Val-Arg-Asp-Gln-Ala-Glu-His-Leu-Lys-Thr-Ala-Val- 
Gln-Met-Ala-Val-Phe-Ile-His-Asn-Phe-Lys-Arg-Lys-Gly-Gly- 
Ile-Gly-Gly-Tyr-Ser-Ala-Gly-Glu-Arg-Ile-Val-Asp-Ile-Ile- 
Ala-Thr-Asp-Ile-X-Z ; 



II (123) 

Y-Ile-Ala-Thr-Asp-Ile-Gln-Thr-Lys-Glu-Leu-Gln-Lys-Gln- 
Ile-Thr-Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser- 
Arg-Asp-Pro-Leu- Trp-Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-Lys- 
Gly-Glu-Gly-Ala-X-Z ; 

Ila (124) 

y-Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser-Arg- 
Asp-Pro-Leu-Trp-Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-Lys-Gly- 
Glu-Gly-Ala-X-Z ; 

oder 

III (158) 

Y-Leu-Asn-Thr-Val-Gly-Gly-His-Gln-Ala-Ala-Met-Gln-Met-Leu- 

Lys-Glu-Thr-Ile-Asn-Glu-Glu-Ala-Ala»Glu-Trp-Asp-Arg-Val- 
His-Pro-X-Z ; 

worin X und Y gegebenenfalls vorhanden sind und, sofern vorhanden, Aminosauren darstellen, die eine kovalente 
Kopplung des Peptids mit einem Protein-Trager oder anderen Peptiden Oder eine Polymerisation durch einen 
angefugten Cysteinrest mittels Oxidation erleichtem, und Z anzeigt, daG die Carboxy-terminale Aminosaure ent- 
weder als freies Carboxy oder als Amid vorliegt, und wobei das Peptid frei ist von anderen Peptiden oder an etn 
Makromolekul konjugiert ist, fur das Antikdrper in Humansera im wesentlichen fehlen, bei welchem Verfahren ein 
automatisches Synthesizer verwendet wird oder hybride oder rekombinante DNS-Technologie verwendet wird. 

15. Verfahren zur Herstellung eines Reagenz, auf das in einem der Anspruche 1 bis 11 bezuggenommen wird, welches 
das geeignete Formulieren des zumindest einen Peptids umfaGt. 

Revendications 

Revendications pour les Etats contractants suivants : AT, BE, CH, LI, DE, FR, GB, GR, IT, LU, NL, SE 

1. Procede de detection de la presence d'un anticorps dirige contre le virus VIH dans un echantillon, ou i'echantillon 
est combine a une composition ayant des sites epitopiques immunologiquement comp6titifs avec des sites 6pito- 
piques du VIH, les anticorps se liant a cette composition prot6ique pour former au moins un complexe a paire a 
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liaison specifique et la quantity de complexe forme etant determined, caract6rise en ce que : 

• te milieu de dosage comprend un reactif contenant au moins un peptide ayant au moins cinq acides amines 
et moins de cinquante acides amines dans une sequence qui se trouve a I'intdrieur de la sequence d'au moins 
une des sequences peptidiques suivantes : 

I (126) 

Y-Gln-Val-Arg-Asp-Gln-Ala-Glu-His-Leu-Lys-Thr-Ala-Val- 
Gln-Met-Ala-Val-Phe-Ile-His-Asn-Phe-Lys-Arg-Lys-Gly-Gly- 
Ile-Gly«Gly-Tyr-Ser-Ala-Gly-Glu-Arg-Ile-Val-Asp-Ile-Ile- 
Ala-Thr-Asp-Ile-X-Z ; 



II (123) . 

Y-Ile-Ala-Thr-Asp-Ile-Gln-Thr-Lys-Glu-Leu-Gln-Lys-Gln- 
Ile-Thr«Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser- 
Arg-Asp-Pro-Leu-Trp-Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-Lys- 
Gly-Glu-Gly-Ala-X-Z ; 

ou 

Ha (124) 

Y-Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser-Arg- 

Asp-Pro-Leu-Trp-Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-Lys-Gly- 

Glu-Gly-Ala-X-Z 

ou X et Y sont facultativement presents et, lorsqu'ils sont presents, represented des acides amines qui facilitent 
le couplage par covalence dudit peptide a un support proteique ou a d'autres peptides ou la polymerisation par 
oxydation via un residu cysteine ajoute, Z indique que I'acide amine carboxyle terminal est present sous la forme 
d'un carboxyle libre ou d'un amide 

et ou ledit peptide est exempt d'autres peptides ou est conjugue a une macromolecule pour laquelle il n'existe 
sensiblement pas d'anticorps dans le serum humain, pour autant que ledit peptide soit different des peptides 
suivants : 

Val-Tyr-Tyr-Arg-Asp-Ser-Arg-Asn-Pro-Leu ; et 
Val-Phe-Ile-His-Asn-Phe-Lys-Arg-Lys-Gly. 

2. Precede selon la revendication 1 , ou un des peptides a une des sequences suivantes : 
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I (126) 

Y-Gln-Val-Arg-Asp-Gln-Ala-Glu-His-Leu-Lys-Thr-Ala-Val- 

Gln-Met-Ala-Val-Phe-Ile-His-Asn-Phe-Lys-Arg-Lys-Gly-Gly- 

Ile-Gly-Gly-Tyr-Ser-Ala-Gly-Glu-Arg-Ile-Val-Asp-Ile-Ile- 
Ala-Thr-Asp-Ile-X-Z ; 



II (123) 

Y-Ile-Ala-Thr-Asp-Ile-Gln-Thr-Lys-Glu-Leu-Gln-Lys-Gln- 
Ile-Thr-Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser- 
Arg-Asp-Pro-Leu-Trp-Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-Lys- 
Gly-Glu-Gly-Ala-X-Z ; 

ou 



Ha (124) 

Y-Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser-Arg- 
Asp-Pro-Leu-Trp-Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-Lys-Gly- 
Glu-Giy-Ala-X-Z . 

ou X et Y sont facultativement presents et, lorsqu'ils sont presents, repr6sentent des acides amines qui facilitent 
le couplage par covalence dudit peptide a un support proteique ou k d'autres peptides ou la polymerisation par 
oxydation via un r6sidu cysteine ajoute\ Z indique que I'acide amin6 carboxyle terminal est present sous la forme 
d'un carboxyle libre ou d'un amide 

et ou ledrt peptide est exempt d'autres peptides ou est conjugue a une macromoiecule pour laquelle il n 'exist e 
sensiblement pas d'anticorps dans le s6rum humain. 

Proc6de de detection de la presence d'un anticorps dirige centre le virus VIH dans un echantillon, ou I'echantillon 
est combine* a une composition ayant des sites epitopiques immunoiogiquement competitifs avec des sites epito- 
piques du VIH, les anticorps se liant a cette composition proteique pour former au moins un complexe a paire a 
liaison specifique et la quantite de complexe forme etant determin^e, caract^rise en ce que : 

le milieu de dosage comprend un reactif contenant un peptide ayant la sequence suivante : 

III (158) 

Y-Leu-Asn-Thr-Val-Gly-Gly-His-Gln-Ala-Ala-Met-Gln-Met- 
- Leu-Lys-Glu-Thr-Ile-Asn-Glu-Glu-Ala-Ala-Glu-Trp-Asp- 
Arg-Val-His-Pro-X-Z 

ou X et Y sont facultativement presents et, lorsqu'ils sont presents, represented des acides amines qui facilitent 
le couplage par covalence dudit peptide & un support proteique ou a. d'autres peptides ou la polymerisation par 
oxydation via un r6sidu cysteine ajoute, Z indique que I'acide amine carboxyle terminal est present sous la forme 
d'un carboxyle libre ou d'un amide 

et ou (edit peptide est exempt d'autres peptides ou est conjugue a une macromoiecule pour laquelle ii n'existe 
sensiblement pas d'anticorps dans le s6rum humain. 
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ProcedS selon I'una quelconque des revendications 1 a 3, ladite composition etant liee a une surface sotide. 

Precede selon Tune quelconque des revendications 1 a 4, ledit peptide 6tant conjugue a une proteine hydrosoluble 
d'au moins 5 kDa en tant que dite macromolecule. 

Proc&te selon rune quelconque des revendications 1 a 5, deux desdits peptides etant mutuellement lids par co- 
valence par une liaison ou un groupe formant un pont. 

ProcedS de determination de la presence d'anticorps diriges contre le VI H dans un liquide physiologique, ledit 
proc6d6 comprenant : 

- ta combinaison d'un Schantiflon de liquide physiologique humain avec au moins un peptide ayant au moins 
cinq acides amines et moins de ctnquante acides amines dans une sequence qui se trouve a I'intfirieur de la 
sequence d'au moins une des sequences peptidiques suivantes : 

I (126) 

Y-Gln-Val-Arg-Asp-Gln-Ala-Glu-His-Leu-Lys-Thr-Ala-Val- 

Gln-Met-Ala-Val-Phe-Ile-His-Asn-Phe-Lys-Arg-Lys-Gly-Gly- 

Ile-Gly-Gly-Tyr-Ser-Ala-Gly-Glu-Arg-Ile-Val-Asp-Ile-Ile- 

Ala-Thr-Thr-Asp-Ile-X-Z ; 

II (123) 

Y-Ile-Ala-Thr-Asp-Ile-Gln-Thr-Lys-Glu-Leu-Gln-Lys-Gln- 

Ile-Thr-Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser- 

Arg-Asp-Pro-Leu-Trp-Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-Lys- 

Gly-Glu-Gly-Ala-X-Z ; 



ou 



Ila (124) 

Y-Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser-Arg- 
Asp-Pro-Leu-Trp-Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-Lys-Gly- 

Glu-Gly-Ala-X-Z 

ou X et Y sont facultativement presents et. lorsqu'ils sont presents, represented des acides amines qui taci- 
litent le couplage par covalence dudit peptide a un support proteique ou a d'autres peptides ou la polymeri- 
sation par oxydation via un r6sidu cysteine ajoute, Z indique que I'acide amine carboxyle terminal est present 
sous la tonne d'un carboxyle libre ou d'un amide 

et ou ledit peptide est exempt d'autres peptides ou est conjugue a une macromolecule pour laquelle il n exists 
sensiblement pas d'anticorps dans le sdrum humain, pour autant que ledit peptide soit different des peptides 
suivants : 



Val-Tyr-Tyr-Arg-Asp-Ser-Arg-Asn-Pro-Leu ; et 
Val-Phe-Ile-His-Asn-Phe-Lys-Arg-Lys-Gly, 



38 



EP 0 267 802 B1 



une incubation pendant une duree suffisante pour que survienne la formation d'un complexe ; et 
- "la determination de la formation du complexe par recours a une proteine marquee a liaison specifique qui se 
lie audit complexe et produit un signal detectable. 

Precede selon la revendication 7, ou un des peptides a une des sequences suivantes : 

I (126) 

Y-Gln-Val-Arg-Asp-Gln-Ala-Glu-His-Leu-Lys-Thr-Ala-Val- 
Gin-Met-Ala-Val-Phe-Ile-His-Asn-Phe-Lys-Arg-Lys-Gly-Gly- 
Ile-Gly-Gly-Tyr-Ser-Ala-Gly-Glu-Arg-Ile-Val-Asp-Ile-Ile- 
Ala-Thr-Asp-Ile-X-Z ; 

II (123) 

Y-Ile-Ala-Thr-Asp-Ile-Gln-Thr-Lys-Glu-Leu-Gln-Lys-Gln- 
Ile-Thr-Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser- 
Arg-Asp-Pro-Leu-Trp-Lys-Gly-Pro~Ala-Lys-Leu-Leu-Trp-Lys- 
Gly-Glu-Gly-Ala-X-Z ; 

ou 

Ha (124) 

Y-Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser-Arg- 

Asp-Pro-Leu-Trp-Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-Lys-Gly- 

Glu-Gly-Ala-X-Z 

ou X et Y sont facultativement presents et ( lorsqu'ils sont presents, representent des acides amines qui facilitent 
le couplage par covalence dudit peptide a un support proteique ou a d'autres peptides ou la polymerisation par 
oxydation via un residu cysteine ajoute, Z indique que I'acide amine carboxyle terminal est present sous la forme 
d'un carboxyle libre ou d'un amide 

et ou ledit peptide est exempt d'autres peptides ou est conjugue a une macromolecule pour laquelle il n'existe 
sensiblement pas d'anticorps dans le serum humain, pour autant que ledit peptide soit different des peptides 
suivants : 

Val-Tyr-Tyr-Arg-Asp-Ser-Arg- As n- Pro-Leu ; et 
Val-Phe-Ile-His-Asn-Phe-Lys-Arg-Lys-Gly . 

Procede de determination de la presence d'anticorps diriges contre le VIH dans un liquide physiologique, ledit 
precede comprenant : 

la combinaison d'un echantillon de liquide physiologique humain avec un peptide ayant la sequence suivante : 
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III (158) 

Y-Leu-Asn-Thr-Val-Gly-Gly-His-Gln-Ala-Ala-Met-Gln-Met- 

Leu-Lys-Glu-Thr-Ile-Asn-Glu-Glu-Ala-Ala-Glu-Trp-Asp-Arg- 

Val-His-Pro-X-Z 

ou X et Y sont facultattvement presents et, lorsqu'ils sont presents, represented des acides amines qui faci- 
litent le couplage par covalence dudit peptide a un support proteique ou a d'autres peptides ou la polymeri- 
sation par oxydation via un residu cysteine ajoute, Z indique que I'acide amine carboxyle terminal est present 
sous la forme d'un carboxyle libre ou d'un amide et ou ledit peptide est exempt d'autres peptides ou est con- 
jugue a une macromolecule pour laqueile il n'existe sensiblement pas d'anticorps dans le serum humain ; 

- une incubation pendant une duree suffisante pour que survienne la formation d'un complexe ; et 

- la determination de la formation du complexe par recours a une proteine marquee a liaison specifique qui se 
lie audit complexe et produit un signal detectable. 

10. Procede selon I'une quelconque des revendications 7 a 9, ou ledit marqueur est une substance fluorescente. 

11. Procede selon I'une quelconque des revendications 7 a 9, ou ledit marqueur est une enzyme. 

12. Composition vaccinate comprenant au moins un peptide selectionne dans le groupe de peptides de formules : 

Y-Leu-Asn-Thr*Val-Gly-Gly-His-Gln~Ala-Ala-Met-Gln-Met- 
Leu-Lys-Glu-Thr-Ile-Asn-Glu-Glu-Ala-Ala-Glu-Trp-Asp-Arg- 

Val-His-Pro-X-Z ; 



Y-Gln-Val-Arg-Asp-Gln-Ala-Glu-His-Leu-Lys-Thr-Ala-Val- 
Gln-Met-Ala-Val-Phe-Ile-His-Asn-Phe-Lys-Arg-Lys-Gly- 
Gly-Ile-Gly-Gly»Tyr-Ser-Ala-Gly-Glu-Arg-Ile-Val-Asp- 
Ile-Ile-Ala-Thr-Asp-Ile-X-Z ; 



Y-Ile-Ala-Thr-Asp-Ile-Gln-Thr-Lys-Glu-Leu-Gln-Lys-Gln- 

Ile-Thr-Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser- 

Arg-Asp-Pro-Leu-Trp-Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-Lys- 

. Gly-Glu-Gly-Ala-X-Z ; 

Y-Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser-Arg- 
Asp-Pro-Leu-Trp-Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-Lys-Gly- 

Glu-Gly-Ala-X-Z 

ou X et Y sont facultativement presents et, lorsqu'ils sont presents, represented des acides amines qui fa 
le couplage par covalence dudit peptide a un support proteique ou a d'autres peptides, Z indique que I'acide 
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carboxyle terminal est present soit sous la forme d'un carboxyle libre, soit sous la forme d'un amide et lesdits 
peptides sont conjugu6s a une proteine immunogene, lesdits peptides ou conjugu6s etant presents en une quantity 
apte a fournir une r6ponse immunogene dans un support physiologiquement acceptable. 

13. Vaccin selon la revendication 12, ou lesdits peptides sont couplers a des proteines immunogenes. 

14. Peptide de formule : 

I (126) 

Y-Gln-Val-Arg-Asp-Gln-Ala-Glu-His-Leu-Lys-Thr-Ala-Val- 
Gln-Met-Ala-Val-Phe-Ile-His-Asn-Phe-Lys-Arg-Lys-Gly-Gly- 
Ile-Gly-Gly-Tyr-Ser-Ala-Gly-Glu-Arg-Ile-Val-Asp-Ile-Ile- 
Ala-Thr-Asp-Ile-X-Z ; 



II (123) 

Y-Ile-Ala-Thr-Asp-Ile-Gln-Thr-Lys-Glu-Leu-Gln-Lys-Gln- 
Ile-Thr-Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser- 
Arg-Asp-Pro-Leu-Trp-Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-Lys- 
Gly-Glu-Gly-Ala-X-Z ; 

Ha (124) 

Y-Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser-Arg- 
Asp-Pro-Leu-Trp-Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-Lys-Gly- 
Glu-Gly-Ala-X-Z ; ou 

III (158) 

Y-Leu-Asn-Thr-Val-Gly-Gly-His-Gln-Ala-Ala-Met -Gin-Met- 
Leu-Lys-Glu-Thr-Ile-Asn-Glu-Glu-Ala-Ala-Glu-Trp-Asp-Arg- 
Val-Kis-Pro-X-Z ; 

ou X et Y sont facultativement presents et, lorsqu'ils sont presents, represented des acides amines qui facilitent 
le couplage par covalence dudit peptide a un support proteique ou a d'autres peptides ou la polymerisation par 
oxydation via un r^sidu cysteine ajoute, Z indique que I'acide amine carboxyle terminal est present sous la forme 
d'un carboxyle libre ou d'un amide 

et ou (edit peptide est exempt d'autres peptides ou est conjugue" a une macromolecule pour laquelle il n'existe 
sensiblement pas d'anticorps dans le serum humain. 

15. Peptide selon la revendication 14, ledit peptide ayant la formule (I) (126). 

16. Peptide selon la revendication 14, ledit peptide ayant la formule (II) (123). 
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17. Peptide selon la revendication 14, ledit peptide ayant la formule (lla) (124). 

18. Peptide selon la revendication 14, ledit peptide ayant la formule (III) (158). 

19. Proc6d6 de preparation d'un peptide selon I'une quelconque des revendications 1 4 a 18, par exemple par utilisation 
d'un synth6tiseur automatique ou par des techniques d'hybridation ou de recombinaisons genStiques. 

20. Precede" de preparation d'une composition vaccinal selon la revendication 1 2 ou la revendication 1 3, comprenant 
la formulation desdits peptides ou conjugues avec un milieu, adjuvant ou support physiologiquement acceptable. 

21 . Precede de preparation d'un reactif selon I'une quelconque des revendications 1 a 11 , comprenant la formulation 
approprtee dudit au moins un peptide. 



Revendications pour I'Etat contractant suivant : ES 

1 . Precede- de detection de la presence d'un anticorps dirige contre ie virus VIH dans un Schantillon, ou I'echantillon 
est combine une composition ayant des sites epitopiques immunologiquement compStitifs avec des sites epitopi- 
ques du VIH, les anticorps se liant a cette composition protdique pour former au moins un complexe a paire a 
liaison specifique et la quantite de complexe forme etant determined, caractdrise en ce que : 

le milieu de dosage comprend un reactif contenant au moins un peptide ayant au moins cinq acides amines 
et moins de cinquante acides amines dans une sequence qui se trouve a I'interieur de la sequence d'au moins 
une des sequences peptidiques suivantes : 



I (126) 

Y-Gln-Val-Arg-Asp-Gln-Ala-Glu-His-Leu-Lys-Thr-Ala-Val- 
Gln-Met-Ala-Val-Phe-Ile-His-Asn-Phe-Lys-Arg-Lys-Gly-Gly- 
Ile-Gly-Giy-Tyr-Ser-Ala-Gly-Glu-Arg-Ile-Val-Asp-Ile-Ile- 
Ala-Thr-Asp-Ile-X-Z ; 



II (123) 

Y-Ile-Ala-Thr-Asp-Ile-Gln-Thr-Lys-Glu-Leu-Gln-Lys-Gln« 
Ile-Thr-Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser- 
Arg-Asp-Pro-Leu-Trp-Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-Lys- 
Gly-Glu-Gly-Ala-X-Z ; 



lla (124) 

Y-Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser-Arg- 

Asp-Pro-Leu-Trp-Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-Lys-Gly- 

Glu-Gly-Ala-X-Z 

ou X et Y sont facultativement presents et, lorsqu'ils sont presents, representent des acides amines qui facilitent 
le couplage par covalence dudit peptide a un support protdique ou a d'autres peptides ou la polymerisation par 
oxydation via un residu cystine ajoute, Z indique que I'acide amin6 carboxyle terminal est present sous la forme 
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d'un carboxyle libra ou d'un amide 

et 6u ledit peptide est exempt d'autres peptides ou est conjugue a une macromolecule pour laquelle il n'existe 
sensiblement pas d'anticorps dans le sdrum humain, pour autant que ledit peptide soit different des peptides 
suivants : 

Val-Tyr-Tyr-Arg-Asp-Ser-Arg-Asn-Pro-Leu ; et 
Val-Phe-Ile-His-Asn-Phe-Lys-Arg-Lys-Gly . 

Proc^de selon la revendication 1 , ou un des peptides a une des sequences suivantes : 

I (126) 

Y-Gln-Val-Arg-Asp-Gln-Ala-Glu-His-Leu-Lys-Thr-Ala-Val- 
Gln-Met-Ala-Val-Phe-Ile-His-Asn-Phe-Lys-Arg-Lys-Gly-Gly- 
Ile-Gly-Gly-Tyr-Ser-Ala-Gly-Glu-Arg-Ile-Val-Asp-Ile-Ile- 
Ala-Thr-Asp-Ile-X-Z ; 

II (123) 

Y-Ile-Ala-Thr-Asp-Ile-Gln-Thr-Lys-Glu-Leu-Gln-Lys-Gln- 
Ile-Thr-Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser- 
Arg-Asp-Pro-Leu-Trp-Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-Lys- 
Gly-Glu-Gly-Ala-X-Z ; 

ou 

Ha (124) 

Y-Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser-Arg- 

Asp-Pro-Leu-Trp-Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-Lys-Gly- 

Glu-Gly-Ala-X-Z. 

ou X et Y sont facultativement presents et, lorsqu'ils sont presents, reprdsentent des acides amines qui facilitent 
le couplage par covalence dudit peptide a un support prot&que ou a d'autres peptides ou la polymerisation par 
oxydation via un rdsidu cysteine ajoute, Z indique que I'acide amine" carboxyle terminal est present sous la forme 
d'un carboxyle libre ou d'un amide 

et ou ledit peptide est exempt d'autres peptides ou est conjugue* a une macromolecule pour laquelle il n'existe . 
sensiblement pas d'anticorps dans le serum humain. 

Procede de detection de la presence d'un anticorps dirig6 contre le virus VI H dans un Schantillon, ou I'echantillon 
est combine a une composition ayant des sites 6pitopiques immunologiquement compStitifs avec des sites 6pito- 
piques du VI H, les anticorps se liant a cette composition prot6ique pour former au moins un complexe a paire a 
liaison spScifique et la quantite de complexe formd 6tant d6termin6e, caract6ris$ en ce que : 

te milieu de dosage comprend un reactif contenant un peptide ayant la sequence suivante : 
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III (158) 

Y-Leu-Asn-Thr-Val-Gly-Gly-His-Gln-Ala-Ala-Met-Gln-Met- 

Leu-Lys-Glu-Thr-Ile-Asn-Glu-Glu-Ala-Ala-Glu-Trp-Asp- 

Arg-Val-His-Pro-X-Z 

oil X et Y sont facultativement presents et, lorsqu'ils sont presents, represented des acides amines qui facilitent 
le couplage par covalence dudit peptide a un support proteique ou a d'autres peptides ou la polymerisation par 
oxydation via un residu cysteine ajoute, Z indique que I'acide amine carboxyle terminal est present sous la forme 

d'un carboxyle libre ou d'un amide 

et oil ledit peptide est exempt d'autres peptides ou est conjugue a une macromolecule pour laquelle il n existe 
sensiblement pas d'anticorps dans le serum humain. 

Procede selon Tune quelconque des revendications 1 a 3, ladite composition etant liee a une surface solide. 

Precede selon I'une quelconque des revendications 1 a 4. ledit peptide etant conjugue a une proteine hydrosoluble 
d'au moins 5 kDa en tant que dite macromolecule. 

Procede selon I'une quelconque des revendications 1 a 5, deux desdits peptides etant mutuellement lies par co- 
valence par une liaison ou un groupe formant un pont. 

Procede de determination de la presence d'anticorps diriges centre le VIH dans un liquide physiologique, ledit 
procede comprenant : 

- la combinaison d'un echantillon de liquide physiologique humain avec au moins un peptide ayant au moins 
cinq acides amines et moins de cinquante acides amines dans une sequence qui se trouve a I mteneur de la 
sequence d'au moins une des sequences peptidiques suivantes : 

I (126) 

Y-Gln-Val-Arg-Asp-Gln-Ala-Glu-His-Leu-Lys-Thr-Ala-Val- 
Gln-Met-Ala-Val-Phe-Ile-His-Asn-Phe-Lys-Arg-Lys-Gly-Gly- 
Ile-Gly-Gly-Tyr-Ser-Ala-Gly-Glu-Arg-Ile-Val-Asp-Ile-Ile- 
Ala-Thr-Asp-Ile-X-Z ; 



II (123) 

Y-Ile-Ala-Thr-Asp-Ile-Gln-Thr-Lys-Glu-Leu-Gln-Lys-Gln- 
Ile-Thr-Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser- 
Arg-Asp-Pro-Leu-Trp-Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-Lys- 
Gly-Glu-Gly-Ala-X-Z ; 

Ila (124) 

Y-Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser-Arg- 

Asp-Pro-Leu-Trp-Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-Lys«Gly- 

Glu-Gly-Ala-X-Z 
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ou X et Y sont facultativement presents et, lorsqu'ils sont presents, representent des acicfes amines qui faci- 
litent le couplage par covatence dudit peptide a un support prot6ique ou a d'autres peptides ou la polymeri- 
sation par oxydation via un rSsidu cysteine ajoute, Z indique que I'acide amine carboxyle terminal est present 
sous la forme d'un carboxyle libra ou d'un amide 

et ou ledit peptide est exempt d'autres peptides ou est conjugue a une macromolecule pour laquelle il n'existe 
sensiblement pas d'anticorps dans le serum humain, pour autant que ledit peptide sort different des peptides 
suivants : 

Val-Tyr-Tyr-Arg-Asp-Ser-Arg-Asn- Pro-Leu ; et 
Val-?he-Ile-His-Asn-Phe-Lys-Arg-Lys-Gly, 

une incubation pendant une duree suffisante pour que survienne la formation d'un complexe ; et 

la determination de la formation du complexe par recours a une proteine marquee a liaison spScifique qui se 

lie audit complexe et produit un signal detectable. 

Precede selon la revendication 7, ou un des peptides a une des sequences suivantes : 

I (126) 

Y-Gln-Val-Arg-Asp-Gln-Ala-Glu-His^Leu-Lys-Thr-Ala-Val- 
Gln-Met-Ala-Val-Phe-Ile-His-Asn-Phe-Lys-Arg-Lys-Gly-Gly- 
Ile-Gly-Gly-Tyr-Ser-Ala-Gly-Glu-Arg-Ile-Val-Asp-Ile-Ile- 
Ala-Thr-Asp-Ile-X-Z ; 

II (123) 

Y-Ile-Ala-Thr-Asp-Ile-Gln-Thr-Lys-Glu-Leu-Gln-Lys-Gln- 
Ile-Thr-Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser- 
Arg-Asp-Pro-Leu-Trp-Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-Lys- 
Gly-Glu-Gly-Ala-X-Z ; 

ou 

Ila (124) 

Y-Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser-Arg- 

Asp-Pro-Leu-Trp-Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-Lys-Gly- 

Glu-Gly-Ala-X-Z 

ou X et Y sont facultativement presents et, lorsqu'ils sont presents, representent des acides amines qui facilitent 
le couplage par covalence dudit peptide a un support proteique ou a d'autres peptides ou la polymerisation par 
oxydation via un residu cysteine ajoute, Z indique que I'acide amine carboxyle terminal est present sous la forme 
d'un carboxyle libre ou d'un amide 

et ou ledit peptide est exempt d'autres peptides ou est conjugue a une macromolecule pour laquelle il n'existe 
sensiblement pas d'anticorps dans le serum humain, pour autant que ledit peptide soit different des peptides 
suivants : 
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* ' Val-Tyr-Tyr-Arg-Asp-Ser-Arg-Asn-Pro-Leu ; et 

Val-Phe-Ile-His-Asn-Phe-Lys-Arg-Lys-Gly . 

9. Precede de determination de la presence d'anticorps diriges centre ie VIH dans un liquide physiologique, ledit 
proc6de comprenant : 

- la combinaison d'un echantillon de liquide physiologique humain avec un peptide ayant la sequence suivante : 

III (158) 

Y»Leu-Asn-Thr-Val-Gly-Gly-His-Gln-Ala-Ala-Met-Gln-Met- 
Leu-Lys-Glu-Thr«Ile-Asn-Glu-Glu-Ala-Ala-Glu-Trp-Asp-Arg- 

Val-His-Pro-X-Z 

ou X et Y sont facultativement presents et, lorsqu'ils sont presents, represented des acides amines qui faci- 
litent le couplage par covalence dudrt peptide a un support proteique ou a d'autres peptides ou la polymSn- 
sation par oxydation via un residu cysteine ajoute, Z indique que 1'acide amine carboxyle terminal est present 
sous la forme d'un carboxyle libre ou d'un amide „.,,., 
et ou ledit peptide est exempt d'autres peptides ou est conjugue a une macromolecule pour laquelle il n existe 
sensiblement pas d'anticorps dans le semm humain ; 

- une incubation pendant une duree suffisante pour que survienne la formation d'un complexe ; et 

- la determination de la formation du complexe par recours a une proteine marquee a liaison spectfique qui se 
lie audit complexe et produit un signal detectable. 

10. Precede selon I'une quelconque des revendications 7 a 9, ou ledit marqueur est une substance fluorescente. 

11. Procede selon t'une quelconque des revendications 7 a 9, ou (edit marqueur est une enzyme. 

12. Procede de preparation d'une composition vaccinale comprenant au moins un peptide de peptides ayant les for- 
mules: 

Y-Leu-Asn-Thr-Val-Gly-Gly-His-Gln-Ala-Ala-Met-Gln-Met- 
Leu-Lys-Glu-Thr-Ile-Asn-Glu-Glu-Ala-Ala-Glu-Trp-Asp-Arg- 

Val-His-Pro-X-Z ; 



Y-Gln-Val-Arg-Asp-Gln-Ala-Glu-His-Leu-Lys-Thr-Ala-Val- 
Gln-Met-Ala-Val-Phe-Ile-His-Asn-Phe-Lys-Arg-Lys-Gly-Gly- 
' iie-Gly-Gly-Tyr-Ser-Ala-Gly-Glu-Arg-Ile-Val-Asp-Ile-Ile- 
Ala-Thr-Asp-Ile-X-Z ; 
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Y-Ile-Ala-Thr-Asp-Ile-Gln-Thr-Lys-Glu-Leu-Gln-Lys-Gln- 
Ile-Thr-Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser- 
Arg-Asp-Pro-Leu-Trp-Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-Lys- 
Gly-Glu-Gly-Ala-X-Z ; 



Y-Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser-Arg- 

Asp-Pro-Leu-Trp-Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-Lys-Gly- 

Glu-Gly-Ala-X-Z 

ou X et Y sont facultativement presents et, lorsqu'ils sont presents, reprdsentent des acides amines qui facilitent 
le couplage par covalence dudtt peptide a un support proteique ou ad'autres peptides, Z indique que I'acide amine 
carboxyte terminal est present soit sous la forme d'un carboxyle libre, soit sous la forme d'un amide et lesdits 
peptides sont conjugues a une proteine immunogene, lesdits peptides ou conjugu6s 6tant presents en une quantity 
apte a foumir une reponse immunog&ne dans un support physiotogiquement acceptable, ledit proc£d6 comprenant 
la formulation desdits peptides ou conjugu6s avec un milieu, adjuvant ou support physiotogiquement acceptable. 

13. Proc6d6 de preparation d'un vaccin selon la revendication 12, lequel comprend le couplage desdits peptides a 
des prolines immunogenes. 

14. Proc£d6 de preparation d'un peptide de formule : 

I (126) 

Y-Gln-Val-Arg-Asp-Gln-Ala-Glu-His-Leu-Lys-Thr-Ala-Val- 
Gln-Met-Ala-Val-Phe-Ile-His-Asn-Phe-Lys-Arg-Lys-Gly-Gly- 
Ile-Gly-Gly-Tyr-Ser-Ala-Gly-Glu-Arg-IIe-Val-Asp-Ile-Ile- 
Ala-Thr-Asp-Ile-X-Z ; 



II (123) 

Y-Ile-Ala-Thr-Asp-Ile-Gln-Thr-Lys-Glu-Leu-Gln-Lys-Gln- 
Ile-Thr-Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser- 
Arg-Asp-Pro-Leu-Trp-Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-Lys- 
Gly-Glu-Gly-Ala-X-Z ; 



Ha (124) 

Y-Lys-Ile-Gln-Asn-Phe-Arg-Val-Tyr-Tyr-Arg-Asp-Ser-Arg- 
Asp-Pro-Leu-Trp-Lys-Gly-Pro-Ala-Lys-Leu-Leu-Trp-Lys-Gly- 
Glu-Gly-Ala-X-Z ; ou 
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III (158) 

v-Leu-Asn-Thr-Val-Gly-Gly-His-Gln-Ala-Ala-Met-Gln-Met- 
Val-His-Pro-X-Z ; 

n cnnt orients representent des acidos amines qui facilitent 
oii X et Y sont facultativement presents et. lorsqu .Is son pteenXs, p ^ ^ par 

appropriee dudit au moins un peptide. 
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